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FOREWORD
This th e s is  presents a d eta iled  study o f the  
tech n ica l p lanning, execution  and r e s u lt s  o f a  
mass radiography Campaign designed and carried
out on a community b a s is  in  Scotland during 
t957 and t958 .
The author, in  h is  capacity  as adviser on
tu b ercu losis  to  the Department of Health fo r
Scotland, was responsib le fo r  a l l  medical asp ects  
o f the planning o f th is  operation and fo r  the
a n a lysis  and evaluation  o f the fin d in gs contained  
in  th is  t h e s is ,
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Respiratory Tuberculosis in  Scotland up to  1935
Between the two world wars the con tro l o f resp iratory  
tu b ercu losis  was based on a programme o f case-fin d in g  whiah would 
be considered inadequate by modern standards, the segregation  o f  
in feo tio u s  persons and treatment by n o n -sp ec ific  methods* In  
s p ite  o f t h i s ,  the number o f  new cases reported annually in  
Sootland f e l l  by 40 per cent* and the number o f deaths by 34 per 
cent* Following the outbreak o f the second world war th ese  trends 
were reversed , and a su b sta n tia l and progressive in crease  in  the 
ra te s  occurred, both being projected in to  the post-war period*
New n o t if ic a t io n s  increased by 86 per c e n t . ,  from 4,657 (93 per
100. 000) in  1939, to  a peak o f 8,653 (169 per 100, 000) in  1949, 
w hile deaths from resp iratory  tu b ercu losis  rose by 26 per cen t* , 
from 2,717 (54 per 100, 000) in  1939 to  a peak of 3 ,415 (66 per
100.000) in  1948* Between 1939 and 1949, the number o f reg istered  
oases rose by 70 per cen t* , from 17,700 to  30,700*
Apart from th e fa c t that these retrograde trends were greater  
and la s te d  lon ger , Scotland shared the experience of most other  
countries in  Europe, Scandinavia and North America in  the post-war 
years (Macgregor, 1955)* Between 1948 and 1955 the annual number 
o f new n o t if ic a t io n s  f e l l  by 20 per cen t* , from 8,204 (158 per
100. 000) to  6,541 (127 per 100, 000) w h ile , in  the same period , 
deaths were reduced by 75 per cent*, from 3,415 (66 per 100, 000)
to  860 (17 per 100,000). In  co n tra st, the number o f  r eg is te r ed  
cases o f resp iratory  tu b ercu lo sis  rose by 65 per c e n t . ,  from 50,685 
to  49 >4-631 a change a ttr ib u ted  to  the improved expectation  o f l i f e  
r esu lt in g  from the e a r lie r  ascertainment o f the d isease  and the  
in troduction  o f e f fe c t iv e  drug therapy. These trends are 
i l lu s tr a te d  in  Table 1.
TABLE 1.
Respiratory tu b ercu losis  n o t if ic a t io n s . 
deaths and reg is tered  oases {Scotland)
Annual ]Deaths Annual N o tif ica tio n s
R egistered
oases
Number Rate Number Rate Number
1919-23 4 ,105 84 7,707 157
193^-38 2,746 55 4,846 97
1939 2,717 54 4,657 93 17,654
19W3 3,415 66 8,204 158 30,685
19W 3,084 60 8,653 169 32,471
1955 860 17 6,541 127 49,463
Apart from th e inauguration of mass radiography in  1944, no 
developments in  the tu bercu losis ser v ic es  were p o ss ib le  during the 
war years to meet the growing need. The post-war period was, 
th ere fo re , a time when every component o f an e f fe c t iv e  a n ti­
tu bercu losis organisation  was d e f ic ie n t  and during which the major 
e ffo r t  was d irected  to  the development of the preventive and 
c l in ic a l  serv ices on modem l in e s .  In  1948, the number o f s ta ffe d  
beds ava ilab le  for the treatment o f p a tien ts  su ffer in g  from
resp iratory  tu b ercu lo sis  was 4,390  and the number awaiting  
admission to  h o s p ita l, 2,600* By 1955, the h o sp ita l p rovision  
had been increased to  6,000  beds and the w aiting l i s t  abolished*
An important contribu tion  to  t h is  la t t e r  development was made by a 
scheme under which 1,100 S co ttish  p a tien ts  were trea ted  in  sanatoria 
in  Switzerland* Equally important, however, was the increasin g  
use o f dom iciliary care and the su b sta n tia l reduction in  the  
duration of h o sp ita l treatm ent, made p o ssib le  by th e  extended use 
o f chemotherapy* During th is  period a scheme of B.G. G* vaooinatlon  
was introduced fo r  exposed population groups (n u rses, medical 
students and co n ta cts) and children approaching school leaving age* 
Out-patient d iagn ostic  and treatment serv ices  were expanded and 
the mass case-fin d in g  programme by photofluorography developed*
By 1933 the number o f  mass m iniature radiography u n its  had been 
increased to ten  and more than two m illio n  examinations had been 
made*
The most important contribution  to  tu bercu losis con tro l in  the  
post-war years was the discovery of the s p e c if ic  anti-tuberculous  
drugs, th e ir  e f fe c t iv e  use and the r e a lisa t io n , as experience grew, 
that treatment at home could be e f f e c t iv e  even fo r  p a tien ts  whose 
medical condition and domestic circumstances would previously  have 
been regarded as u n su itab le . Although out-patien t or home tr e a t­
ment could not be regarded, at that tim e, as a su b stitu te  for  
h o sp ita l care, i t  was becoming c lea r  th at chemotherapy alone was 
l ik e ly  to  be of considerable b e n e f it , e sp e c ia lly  when the d isease
4 .
was id e n t if ie d  at an early  s ta g e , an occurrence which was becoming 
more frequent* I t  was th is  concept, and the op p ortun ities i t  
presented, which le d  to  the deployment of the mass radiography 
serv ice  in  a s e r ie s  o f experim ental X-ray surveys, w ith the object 
o f  in ten sify in g  the case-fin d in g  programme and gaining experience  
in  the community approach* This d ec ision  was taken at a time o f  
acute shortage o f h o sp ita l accommodation, with th e knowledge that 
many of the pa tien ts  id e n t if ie d  would not rece iv e  immediate 
sanatorium care* At th at tim e, a ls o , there was good reason to  
b e liev e  th at the public  were ignorant of the improved outlook fo r  
th e  tuberculous and th e added advantages o f early  diagnosis* I t  
thus became the primary object of a l l  p u b lic ity  and propaganda 
used in  th e  mass X-ray Campaign in  Scotland to  present th ese  facts*
I t  was b e liev ed  to  be in  the best in te r e s ts  of the p u b lic , and th e  
in d iv id u a l, th at the b e n e fits  o f drug treatm ent should be a v a ila b le  
as w idely as p ossib le  to  those requiring it*  F in a lly , s in ce  the  
mass radiography serv ice  was becoming in creasin g ly  engaged in  th e  
re-exam ination of e a s i ly  a ccessib le  population and in d u str ia l groups, 
with dim inishing returns, an extension  o f i t s  range o f a c t iv ity  
could best be achieved by community action*
In  th is  paper the term "community X-ray survey" i s  used to  
in d icate  the deployment of the mass radiography serv ice  in  a 
defined area for th e  purpose o f examining the whole population, 
excluding ch ild ren , and not merely in d u str ia l or other sp ec ia l groups*
Community Surveys in  Scotland, 1953-56 
When i t  was decided in  1953 to study the community approach to  
tu b ercu losis  case-b ind in g, the d iagn ostic  and treatment serv ices  
were s t i l l  being expanded* The d e fic ien cy  in  h o sp ita l accommoda­
tio n  was measured by the fa c t  that nearly  1,800 p a tien ts  were 
awaiting admission and that over 200 were rece iv in g  treatment in  
Switzerland* The f i r s t  community X-ray survey was carried  out in  
the Burgh of Greenock in  the autumn of that year, when two mass 
X-ray u n its  examined 13*500 persons in  three weeks* The p u b lic ity  
and propaganda serv ices  went in to  a c tion  two weeks before th e X-ray 
u n its  arrived and continued at high pressure during th e survey 
period* This p ractioe  was employed throughout a l l  the S co ttish  
mass radiography surveys*
The Department o f Health fo r  Scotland was responsib le fo r  the  
co-ordination  of th is  programme, while the lo c a l arrangements were 
made by the health  au th ority , with the a ssista n ce  o f X-ray u n its  
provided by the Regional H ospital Board* The arrangements fo r  
p u b lic ity  and propaganda were made by the public hea lth  s e r v ic e s ,  
w ith the advice and help  o f th e S co ttish  Information O ff ic e , w hile  
the c l in ic a l  assessment of p a tien ts , and th e ir  d isp o sa l, was the  
r e sp o n s ib ility  of the general p ra ctitio n ers  in  the area*
Between 1953 and 1956, community X-ray surveys were carried  
out in  19 areas in  Scotland, involv ing the examination o f 280,000  
persons* Since no separate records of non-resident attendances 
were kept at that tim e, the response among persons l iv in g  in  th e
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defined areas cannot be accurately  assessed* D e ta ils  o f these  
surveys are reproduced in  Appendix 1 , w hile a b r ie f  summary i s  
presented in  Table 2*
Since i t  was b e liev ed  from the ou tset that th ese  chest X-ray 
surveys should be carried  out q u ick ly , no attempt was made to  prolong 
them beyond seven weeks* This d e c is io n  was based prim arily  on the  
need to  obtain the maximum p u b lic ity  and propaganda cover and to  
maintain th ese at a le v e l  which would promote and su sta in  publio  
in te r e s t  and co-operation* The e f fe c t  on both s t a f f  and X-ray 
equipment of working at high pressure and the r e su lt in g  increased  
load  on the d iagn ostic  and treatment serv ices  were not known at  
that time* These u n certa in ties  had to  be faced and the problems 
measured and resolved during th is  experimental period*
While judged by present standards most of th ese  surveys were 
incom plete, they were considered, even in  the early  s ta g e s , to  be 
capable of development to  a point where a high proportion o f th e  
adult population could be persuaded to  attend fo r  examination* Not 
only was valuable experience gained in  method and organ isation , but 
568 new cases of active resp iratozy  tu b ercu losis  were id e n t if ie d  
(2*0 per 1,000  persons examined) and a fu rther 1,64-1 (5*7 per
1,000) placed under observation* Without t h is  experience the  
chest X-ray surveys carried  out during 1957-58 would have presented  
many more problems and anxieties*
TABLE 2 .
Summary o f 19 community X-ray surveys carried  
out in  Scotland between 1953 and *1956
Data fo r  ind iv id u al Surveys T otal
a l l
SurveysHighest Lowest Average
Adult populations surveyed 
(1951 census)
166,000 17,000 45,000 858,000
Adults X-rayed 28,104- 2,648 14,738 280,031
Attendance (per cen t)* 80 7 33 33
X-ray u n its  employed 4- 2 - -
X-ray u n it weeks 21 5 10 200
Duration o f  Surveys (weeks) 7 2 4 75
Examinations per unit week 2,370 530 1,352 mm
Active
t  viberculofli a
number 64 4 30 568
y ie ld  / r a t e /1,000 4 .5 0 .9 2 .0 -
Y ield  of  
tu bercu losis
number 213 10 86 1,641
requiring  
observation /
1
r a te /1,000 13.8 2 .4 5 .9 -
x  Number of adu lts X-rayed expressed as a
percentage o f the resid ent adult population*
/  A fter a minimum of three months follow -up.
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In  th is  part o f the paper, reference w i l l  be made to  the major 
events in  t h is  f i e l d  o f mass tu b ercu losis  ca se -fin d in g , p a rticu la r  
atten tio n  being given  to  the comparison between p ra ctice  in  Scotland  
and elsewhere* The use o f photofluorographio technique for  the  
survey o f whole populations has been employed on a very lim ite d  
sca le  although a number o f attempts have been made with varying  
degrees o f success and using d ifferen t methods o f approach*
In  Norway (R iddervolt, 1958) and Sweden (W egelius, 1958), the  
community X-ray survey technique forms a part of the routine  
tu b ercu losis case -fin d in g  programme* In  the former country 
compulsory powers are used to  obtain  a response o f approximately 
85 per cent* The r e su lts  of 16 Norwegian surveys carried  out 
between 1949 and 1953 revealed 4 , 029, or 2.6  per 1000, cases of 
a ctiv e  tubercu losis among 1,560,000 persons (Hansen, 1955)* No 
inform ation has been published regarding the duration of each of 
th ese  surveys, the response r a te s , or the methods used in  
encouraging people to attend*
Between 1947 and 1953, the United S tates P u b lic  Health Service  
gave a ssista n ce  to  25 lo c a l communities to  enable them to  undertake 
chest X-ray screening surveys w ith the object of examining the  
e n tir e  adult population in  th ese areas* The r e s u lt s ,  published  
by the U*S* H ealth, Education and Welfare Department (1953), are 
b r ie f ly  summarised in  Table 3* During the s ix  years nearly e ig h t  
m illio n  persons were examined by 70 mm* photofluorographio technique 
and over 5 ,600 , or 0*7 per 1 , 000, new cases o f a c tiv e  tu b ercu losis
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id e n t i f ie d .  Between 85 and 90 p e r c e n t, o f th e se  were unknown to  
the  h e a lth  a u th o r i t ie s  (Anderson, 1955).
TABLE 3
Summary o f  25 community X-ray screen in g  programmes 
c a r r ie d  out in  the  U nited  S ta te s  o f America 
between 1947 and 1955
Data fo r Individual surveys Total 
All surveysHighest Lowest Average
Adult population 3,155,000 57,000 462,000 11,566,000
Total examinations 1,367,000 53,000 320,000 7,993,000
Index of coverage * 9*5 63% 69% 69/S
X-ray units employed 35 9 - -
X-ray unit weeks 1,470 54 - -
Duration of surveys (weeks) 42 4 13 322
Examlnatlons/unit days 345 160 - -
| Active tuberculosis Humber 1,916 10 235 5,643
yield (new cases)
i Rate 2.9 0.2 0.7 -
x Total miniature rilms taken expressed as a 
percentage of the resident adult population.
The p o p u la tio n  aggregates surveyed in  t h i s  programme ranged from
57,000 to  over 3,000,000 and th e  y ie ld  o f new a c tiv e  cases  between 
0 .2  and 2 .9  p e r 1000 persons examined. The response i n  th ese  
surveys, r e fe r re d  to  as th e  "index o f  coverage", averaged 69 p e r  
c en t. S ince t h i s  f ig u re  in c lu d es  a l l  th o se  who a tten d ed  f o r  
exam ination i t  i s  no t comparable w ith  th e  a d u lt response r a te  o f  
68 p e r c e n t, in  th e  S c o tt is h  Campaign in  1957”58, the  l a t t e r  being
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c a lc u la te d  a f t e r  th e  exclusion  o f  n o n -re s id e n ts  and c h ild re n . For 
example, th e  re s id e n t a d u lt response r a te  in  th e  Washington D.C. 
survey was 50 p e r c e n t, compared w ith  an index o f  coverage o f 64 per 
c en t. (Payne e t  a l . , 1953). Two ou ts tan d in g  fe a tu re s  o f  contrast 
between the  American and S c o tt is h  programmes were th a t  th e  in d iv id u a l 
surveys in  th e  form er la s te d  considerab ly  lo n g e r and examined 
s u b s ta n t ia l ly  fewer people over th e  same p e rio d  o f  X-ray u n i t  tim e.
No S c o tt is h  survey in  the tw o-year Campaign in  1957-58 la s t e d  longer  
than  fiv e  weeks and each X -ray team examined, on average , over
3,000 persons p e r  week. The American Campaign inc luded  one survey 
o f over e ig h t months, th e  average being 15 weeks, w hile each un it  
examined approxim ately 1,400 persons p e r  week. The y ie ld  o f  a ctiv e  
tu b e rc u lo s is  in  th ese  surveys v a r ie d  between 0 .2  and 2*9 p e r  1000 
persons examined, w hile th e  S c o tt is h  f ig u re s  ranged between 0.26  
and 3.59 p e r 1000. Any comparison between th ese  m orb id ity  data  
m ust, however, be made w ith  extreme cau tio n .
During the  th re e  y ears  1950-52, th e  Danish Government fin an ced  
a mass tu b e rc u lo s is  Campaign w ith  th e  o b jec t o f examining a l l  
persons between 1 - 6  and 1 5 -3 4  y ears  of age throughout the  e n t i r e  
country  (exclud ing  Copenhagen County and a few o f  th e  sm all is la n d s ) . 
The Campaign, re p o rte d  by G ro th-P etersen  e t  a l .  (1959), was con­
ducted  as p a r t  o f a re sea rch  and se rv ice  programme, th e  exam ination 
co n s is tin g  o f  a  tu b e rc u lin  sk in  t e s t  and, fo r  th o se  over 15 yeaurs o f  
age, a  35 mm.chest X -ray. A ttendance was by in v i ta t io n  bu t v o lu n te e rs
were accep ted  even i f  th ey  d id  no t belong to  th e  s p e c if ie d  groups, 
the  work being  com pleted by fo u r s p e c ia l ly  t r a in e d  mass X -ray  teams* 
Of those  in v i te d  65 p e r  cen t, accep ted  and th e  t o t a l  X -rayed amounted 
to  n e a r ly  800,000, producing 503, o r  0*63 p e r  1000, new cases  o f  
a c tiv e  tu b e rcu lo sis*  The response o f th e  po p u la tio n  and th e  y ie ld  
o f  new cases in  th e  d i f f e r e n t  age and sex groups i s  shown in  Table 4* 
In  a d d itio n  to  the a c tiv e  cases  recorded  in  th i s  su rvey , a  f u r th e r  
4 , 846, o r 6 .4  p e r  1000, p resen ted  rad io g rap h ic  shadows su sp ic io u s  
o f  tu b e rcu lo sis*
Hie Stockholm X-ray survey , completed during  1950-51 by Bauer 
and G-entz (1953) i s  o f  p a r t i c u la r  i n t e r e s t .  The o b jec t was to  X -j*y
TABLE 4
T ubercu losis  Campaign in  Denmark. 1950-52 
A dult response and y ie ld  o f new cases o f  a c tiv e  tu b e rc u lo s is
Males Females Both
15- 25- 35- k5* AllMales 15- 25- 35- U5*
All
Females
sexes
Response 
(per cent)
60 63 4 0 13 - 63 70 46 12 - 65
New cases 42 77 43 38 200 61 132 7k 31 289 503*
Rate/1000 0.36 0.61 0.57 0.68 0.5k O.kl 0.9k 0.81 0.60 0.72 0.63
X
Confirmed % 93 93 9U 95 9k 95 93 99 93 95 94
x Bacteriologically p ositive.
i  14 cases excluded since bacteriological investigation incom; le te .
a l l  r e s id e n ts  over ten  y e a rs  o f age on a  v o lu n ta ry  b a s is ,  th e  f i r s t  
y e a r  being devoted  to  in d u s t r ia l  surveys and the  second to  members
13,
o f in d iv id u a l households in v i te d  to  a tte n d  by p e rso n a l l e t t e r  and, 
in  the  case  o f d e fa u lt ,  by p e rso n a l v i s i t a t i o n .  The response  was 
423,000, o r  71 p e r c e n t, o f  th e  r e s id e n t  p o p u la tio n  over ten  y e a rs .
Evidence o f  tu b e rc u lo s is  was dem onstrated f o r  th e  f i r s t  tim e in
n e a r ly  11,000 p e rso n s, bu t 7,500 o f th e se  were c la s se d  as  h ea led .
Of the  rem ainder, 863 were c l a s s i f i e d  as "p ro g ressiv e"  and 5^3, o r
0 .9  p e r 1000, o f a l l  those  examined, were confirm ed by b a c te r io lo g ic a l  
methods.
The f i r s t  " to ta l"  mass X-ray survey o f a s e le c te d  p o p u la tio n  in  
B r ita in  was c a r r ie d  out by Cochrane e t  a l .  (1952), in  the  Rhondda 
Fach. a  mining a re a  in  South Wales. The survey  which was preceded 
by the  p re p a ra tio n  o f a census and co n siderab le  lo c a l  and n a tio n a l  
p u b l ic i ty ,  was completed by two m obile teams in  e ig h t months d u ring  
1950-51. The prim ary o b jec t was to  in v e s t ig a te  th e  th eo ry  th a t  
p ro g ressiv e  m assive f ib r o s is  (P .M .F .) i s  a tu b ercu lo u s  co n d itio n  
m odified by co a l d u s t. Of the  defined  p opu la tion  com prising a l l
persons over schoo l age, 89 p e r  c e n t, were examined. The number o f
in fe c tio u s  cases o f tu b e rc u lo s is  id e n t i f ie d  among the  17,097 persons 
X-rayed was 108, o r 6 .3  p e r 1000, o f  which about 40 p e r c en t, were 
id e n t i f ie d  f o r  th e  f i r s t  tim e. A follow -up survey by the  same 
workers in  1953 (Cochrane e t  a l . , 1955), succeeded in  examining 
21,822, o r 91 p e r  c e n t . ,  o f the  p o pu la tion  over 5 y ears  o f age, and 
55 p er c en t, o f  those  p rev io u s ly  X-rayed and s t i l l  re s id e n t in  th e  
a re a . F o r ty -s ix  new cases o f tu b e rc u lo s is  were found and th e
au th o rs  concluded th a t  a marked f a l l  in  th e  p rev a len ce  o f  in fe c t io u s  
tu b e rc u lo s is  had occurred  amongst women and, to  & l e s s e r  deg ree , 
among younger men w h ile  o ld e r  m iners and ex-m iners experienced  an 
in c re a se  during  th e  in te r v a l .
( Wunderly
The mass X-ray survey  in  Broken H i l l ,  Ajaatnadia. J 1953) c a r r ie d  
out w ith  th e  a ss is ta n c e  o f th e  Commonwealth Department o f H e a lth , 
succeeded in  examining 20,411 in  a p e rio d  o f s ix  weeks. The 
response was 95 p e r  c en t, o f  the e l ig ib le  p o p u la tio n , t h i s  f ig u re  
being reached a f t e r  th e  exclu sion  o f persons re c e n tly  X -rayed, 
neg ative  tu b e rc u lin  r e a c to r s  and o th e rs  genu inely  unable to  a tte n d  
because o f age o r in f i rm ity .  The y ie ld  o f  a c tiv e  cases o f 
tu b e rc u lo s is  was 32, o f  which 13 new cases were confirm ed 
b a c te r io lo g ic a l ly .
The community X-ray survey c a r r ie d  out by th e  M anchester 
Regional H o sp ita l Board (1954) in  th e  C ity  o f S a lfo rd  employed 
s ix  mass X -ray teams over a p e rio d  o f  n e a r ly  n ine months in  1953*
Of th e  88,769 persons examined 65,348 were re s id e n ts  o f f iv e  y e a rs  
o f age o r  more, th e  response being  about 40 p e r  c e n t, o f th e  
re s id e n t p o p u la tio n . T w o -fifth s  o f th e  r e s id e n ts  X-rayed were 
school c h ild re n . The y ie ld  o f  new cases  o f a c tiv e  re s p ira to ry  
tu b e rc u lo s is  was 157» o r 1 .8  p e r  1000, o f  whom 110, o r  1 .7  P®r 
1000, were re s id e n ts .  T his survey was c a r r ie d  out w ith  con­
s id e rab le  p u b l ic i ty  and w ith  th e  a ss is ta n c e  o f  v o lu n ta ry  o rg a n isa ­
tio n s .
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In  1955, th e  N ewcastle R egional H o sp ita l Board (1955) c a r r ie d  
out a  combined mass rad iography  and tu b e rc u lin  survey  in  th e  town 
o f B lyth  over a p e rio d  o f seven weeks, u sing  th re e  X -ray teams and 
the  f a c i l i t i e s  a t  th e  lo c a l  ch es t c l i n i c .  P u b l ic i ty  was used on 
a la rg e  sca le  and 20,900 persons were examined. This response
amounted to  60 p e r c en t, o f re s id e n ts  o f  f iv e  y e a rs  o f  age and over.
F o rty  cases o f  a c tiv e  tu b e rc u lo s is  were id e n t i f i e d ,  th e  r a te  being  
1 .9  p e r 1000 persons X-rayed.
The most complete X -ray survey in  th e  U nited Kingdom was th a t  
c a r r ie d  out in  the  Annandale d i s t r i c t  o f  D um friessh ire  in  1956 by
Cochran e t  a l .  (1957). Based on th e  work o f Cochrane e t  a l .  (1952),
i n  South W ales, using  th e  p e rso n a l approach, 95 p e r  cen t, o f  th e  
p o pu la tion  o f 8,658 o f  f iv e  y ea rs  o f age and over were examined 
w ith  a y ie ld  o f  te n , o r  1 .2  p e r 1000, new cases o f  a c tiv e  
tu b e rc u lo s is , fo u r  o f whom were found to  be in f e c t iv e .  T his survey 
was completed in  f iv e  months by one mass X -ray team. A f u r th e r  
survey , re p o rte d  by th e  same au th o rs  ( 1959) ,  was c a r r ie d  ou t in  th e  
town o f Dumfries during  a p e rio d  o f f iv e  months in  1957* w ith  th e  
o b jec t o f determ ining th e  p revalence  o f tu b e rc u lo s is  among re s id e n ts  
o f 15 y ears  o f  age and over, measuring th e  in flu en ce  o f  a p r io r  
census and o f in te n s iv e  home v i s i t in g  on the  response. The o v e ra ll  
response was 14,136, o r 70 p e r  c en t, o f  th e  a d u lt p o p u la tio n , th e  
f ig u re  being 88 p e r  c e n t, in  th e  a re a  in  which home v i s i t i n g  was 
employed, and 65 p e r  c en t, where i t  was n o t. The r e s u l t s  were not
in flu en ced  by th e  p re -su rv ey  census except among th e  e ld e r ly .  The 
y ie ld  o f  new a c tiv e  cases  o f  r e s p ir a to ry  tu b e rc u lo s is  was 21, o r  1,5 
p e r 1000 o f  th o se  X -rayed. In  s ix  o f th e se  p a t ie n ts  th e  d iag n o sis  
was confirm ed b a c te r io lo g ic a l ly .
The most recen t community mass X -ray survey was c a r r ie d  out in  
L iverpool in  th e  sp rin g  o f  1959* In  th e  in te r im  re p o r t ,  Semple 
and Lloyd Hughes (1959) d isc u ss  th e  p re lim in a ry  f in d in g s  o f  t h i s  
very  su cc e ss fu l Campaign, in  which 454,286 were examined by 25 X -ray  
u n its  in  fo u r weeks. Of th e  a d u lt  pop u la tio n  o f  t h i s  C ity  77 P®r 
c en t, were examined. The f i n a l  d e ta i l s  o f  th e  tu b e rc u lo s is  y i e ld  
a re  not y e t  a v a ila b le .
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The tw o-year X -ray Campaign a g a in s t tu b e rc u lo s is  was one o f  th e  
most comprehensive e x e rc ise s  in  d ia g n o s tic  and p rev en tiv e  m edioine 
ever undertaken  on a n a tio n a l b a s is .  I t s  c h a ra c te r  was unique in  
th a t  each o f  th e  22 community ch es t X -ray surveys which i t  invo lved  
were completed in  a  few weeks by th e  deployment o f n a tio n a l re so u rce s  
and in te n s iv e  lo c a l  e f f o r t .  A lthough h ig h e r po p u la tio n  responses 
had been ob ta ined  in  some p a r ts  o f the  U nited Kingdom, th e se  had 
been achieved only by making use o f  the  in d iv id u a l approach over 
long perio d s and by the  p ro v is io n  o f a sca le  o f  equipment and s t a f f  
f a r  in  excess o f what i s  p o ss ib le  in  a n a tio n a l programme. The 
Campaign was designed  as a s e rv ic e  o p e ra tio n  w ith  th e  fo llow ing  
o b je c tiv e s :
( i )  To X -ray, by 35 mm photofluorography , as many as
p o ss ib le  o f  the  a d u lts  (15 y ears  and over) in  those
areas  o f S co tland  where tu b e rc u lo s is  p revalence  was
h ig h e s t ;
( i i )  To id e n t i fy  and c o n tro l as many p rev io u sly  und isc lo sed  
cases o f tu b e rc u lo s is  as p o s s ib le ; and
( i i i )  To reduce s u b s ta n t ia l ly  the  pool o f  in f e c t io n  in  the
community and, th e reb y , to  lower th e  fu tu re  in c id en ce  
o f tu b e rc u lo s is .
The f i r s t  two o f th e se  o b je c tiv e s  have been ach ieved  and i t  i s
th e  purpose o f th i s  paper to  o u tlin e  th e  methods by which the work
was accom plished and to  p re sen t th e  immediate r e s u l t s .  How f a r  the  
i n i t i a l  success o f the  programme w i l l  a f f e c t  fu tu re  tu b e rc u lo s is  
tren d s  w i l l  be th e  su b jec t o f  fu tu re  s tu d y . The s tro n g  tem ptation  
to  engage in  ep idem io log ica l, ra d io lo g ic a l  o r  c l in i c a l  s tu d ie s  had
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to  be r e s i s te d ,  s in ce  th e  s iz e  and com plexity  o f th e  o p e ra tio n  
demanded a se rv ic e  s tream lin ed  to  meet th e  immediate need and 
w ithou t th e  re so u rces  to  do more. R eference w i l l ,  however, he 
made to  a  s p e c ia l ly  designed  in v e s t ig a t io n ,  c a r r ie d  ou t w ith in  
the  framework o f th e  Campaign, in  th e  C ity  o f  Edinburgh.
P re lim in ary  d iscu ss io n s  concerning th e  need and p r a c t i c a b i l i t y  
o f th e  e x e rc ise  began in  th e  Spring o f  1955. Although th e  r e s u l t s  
o f  some o f th e  e a r ly  experim ental surveys were d isa p p o in tin g , 
s u f f ic ie n t  experience had been gained to  promote confidence in  th e  
design ing  o f a more in te n s iv e  and am bitious programme. I t  was 
c le a r  t h a t ,  to  achieve su ccess , bo th  te c h n ic a l  and p u b l ic i ty  
methods re q u ire d  s u b s ta n t ia l  m o d if ica tio n . In  February 1956, th e  
S e c re ta ry  o f S ta te  f o r  S co tland  announced the G overnm ents in te n tio n  
to  ca rry  out a  massive and determ ined a t ta c k  on tu b e rc u lo s is ,  u sing  
the  mass m in ia tu re  rad iography  se rv ic e  a s  th e  spearhead o f an i n ­
ten siv e  c a se -fin d in g  o p e ra tio n  during  the  y ears  1957 and 1958.
1. S e lec tio n  o f  the  a re a s  fo r  mass ch est X -ray survey
The s e le c tio n  o f p lace s  to  be surveyed was based  on a s tudy  o f  
th e  le v e ls  o f tu b e rc u lo s is  m o r ta li ty  and m orb id ity  d u ring  th e  f iv e  
preceding  y ears  in  the  55 lo c a l  h e a lth  a u th o r ity  a re a s . These 
d a ta , re v ise d  on the  b a s is  o f  th e  1952-56 s t a t i s t i c s ,  a re  
reproduced in  Appendices 2 and 3> and i l l u s t r a t e d  in  F igures 1 and
2. These i l l u s t r a t i o n s ,  showing th e  mean annual m orb id ity  and 
m o rta lity  le v e ls  during  t h i s  p e rio d  in  th e  County a re a s  ( in c o rp o ra tin g
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th e  la rg e  Burghs) and in  the  fo u r  C i t ie s  s e p a ra te ly , i l l u s t r a t e  th e  
r e la t iv e ly  h ig h  r a te s  i n  c e n tr a l  S co tlan d  and in  th e  C i t ie s .
C onsidera tion  was a lso  given to  th e  a c c e s s ib i l i ty  o f  p o p u la tio n s  
and to  the  num erical d i s t r ib u t io n  of new cases and d eaths from 
re s p ira to ry  tu b e rc u lo s is  which were being  re p o rte d  in  d i f f e r e n t  p a r ts  
o f  th e  country . Appendix 3 shows those  a re as  where th e  pop u la tio n s  
a re  g re a te s t  and where th e  la rg e s t  number o f  tu b e rc u lo s is  n o t i f i c a ­
t io n s  and deaths were occu rring  im m ediately b e fo re  th e  s t a r t  o f  th e  
Campaign. The p ro p o rtio n a te  d is t r ib u t io n  o f confirm ed n o t i f ic a t io n s  
o f  re s p ira to ry  tu b e rc u lo s is  in  th ese  a re a s ,  i l l u s t r a t e d  in  F igure  3> 
shows th e  h igh  co n cen tra tio n  in  th e  C i t i e s ,  where over 50 p e r cent* 
o f  th e  new cases were being  re p o r te d , and in  the  in d u s t r ia l  m idlands.
On th e  b a s is  o f th e se  d a ta , and tak in g  in to  c o n s id e ra tio n  th e  
work being  C arried  out du ring  th e  l a t t e r  p a r t  o f the  1953-56 programme, 
th e  fo llow ing  21 a re a s , m ainly in  c e n tra l  S co tlan d , were s e le c te d  
fo r  survey during  1957 and 1958:-
Glasgow C ity  
Lanark County 
A ird r ie  Burgh 
C oatbridge Buigh 
M otherwell & Wishaw Burgh 
H utherglen Burgh 
Edinburgh C ity  
Benfrew County 
Greenock Burgh 
P a is le y  Burgh 
P o rt Glasgow Burgh
Since i t  was not p o ss ib le  to  c a r ry  out a  survey in  K irkcaldy 
Burgh, th i s  p e rio d  was a llo c a te d  to  a p a r t  o f F ife  County not
K irkcaldy Burgh 
Dundee C ity  
Ayr Burgh 
Kilmarnock Burgh 
Aberdeen C ity  
Dunbarton County 
Dumbarton Burgh 
West L oth ian  County 
M idlo th ian  County 
P e rth  Burgh
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RESPIRATORY TUBERCULOSIS
C O N F I R M E D  N O T I F I C A T I O N  RATES I N C O U N T Y  A R EA S I N C L U D I N G  L A RG E BURGHS CI TI ES S H O W N  SEPARATELY 
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in c lu d ed  in  th e  e a r l i e r  (1953-56) programme. The Burgh o f 
Dumfries was a lso  excluded s in ce  a  s p e c ia l  s tudy  was being  p ro ­
je c te d  fo r  th i s  a re a  by Cochran e t  a l .  (1959). A few o f th e  more 
remote a re a s  were excluded on account o f n o n -a c c e s s ib i l i ty  o f  th e  
p opu la tion  and a  few because X-ray surveys were being  c a r r ie d  out 
i n  1956. The e x ten t o f  the  programme, and th e  le v e ls  o f 
tu b e rc u lo s is  m o r ta li ty  and m orb id ity  experienced  in  the  su rvey  and 
non-survey a reas  during  th e  1952-56 quinquennium, a re  summarised in  
Table 5 , w hile d e ta i l s  o f  th e  in d iv id u a l a reas  a re  ta b u la te d  in  
Appendix 4*
TABLE 5
P o p u la tio n s , tu b e rc u lo s is  m o r ta l i ty  and m o rb id ity  r a te s  
in  the  21 a re as  in c luded  in  th e  1957-58 Campaign
P opula tion
(1954
R esp ira to ry  T ubercu losis 
(mean 1952-56 d a ta )
e s tim a te s ) N o tif ic a tio n s D eaths
Number I P er 
( a l l  ag es)]cen t
R a te /
1000 Number
P e r
cent
R a te /
1000 Number
P e r
cen t
Survey
a reas 3 , 225,212 63 1.54 4,981 77 0.25 789 77
Non-survey 
a reas 1, 898, 124. 37 0.82 1,474 23 0.13 241 23
S co tland 5 , 123,336 100 1.26 6,455 100 0.20 1,030 100
The Campaign was designed to  cover about tw o -th ird s  o f th e  
e n t i r e  S c o tt is h  p opu la tion  in  which about th re e -q u a r te rs  o f th e  
deaths and n o t i f ic a t io n s  from re s p ira to ry  tu b e rc u lo s is  were being
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re p o rte d . The geograph ica l lo c a t io n  o f  th e  a re a s  s e le c te d , to g e th e r  
w ith  th e  mean quinquennial 1952-56 m o r ta li ty  and m orb id ity  r a t e s ,  i s  
i l l u s t r a t e d  in  F igure 4*
2, A d m in is tra tiv e  arrangem ents
Following th e  S e c re ta ry  o f  S ta te* s  announcement, th e  p ro v is io n a l 
survey programme was d iscu ssed  and ag reed , su b je c t to  th e  fo rm ula tion  
o f  d e ta i le d  p la n s , in  c o n su lta tio n  w ith  th e  lo c a l  h e a lth  a u th o r i t ie s  
concerned. The Department o f H ealth  f o r  S co tland  assumed 
re s p o n s ib i l i ty  f o r  o v e ra ll  p o lic y , p lann ing  and c o -o rd in a tio n , w hile 
th e  S c o ttis h  In fo rm ation  O ffice  undertook to  g ive  a s s is ta n c e  in  
m a tte rs  o f p u b l ic i ty  and propaganda. Each lo c a l  survey was c a r r ie d  
out under th e  Jo in t c o n tro l o f th e  lo c a l  h e a lth  a u th o r i ty  (p u b lic ity *  
propaganda, s e le c tio n  o f s i t e s ,  c o -o rd in a tio n  o f  v o lu n ta ry  s e rv ic e s , 
e t c , ) and the ap p ro p ria te  R egional H o sp ita l Board (c o n tro l o f  th e  
mass rad iography teams and th e  d ia g n o s tic  and trea tm en t s e r v ic e s ) .
The various r e s p o n s ib i l i t ie s  a re  i l l u s t r a t e d  in  g re a te r  d e t a i l  in  
Appendix 5.
3, Survey progranme
For te c h n ic a l  and p u b l ic i ty  reasons i t  was decided  to  complete 
each survey in  th e  s h o r te s t  tim e com patible w ith  e f f ic ie n c y , in  th e  
ex p ec ta tio n  th a t  about h a l f  o f th e  a d u lt  popu la tion  would a tte n d ,
A minimum o f two weeks was req u ired  to  e s ta b l is h  a survey  as a  
going concern and to  ensure th a t  most o f  those  r e c a l le d  fo r  
d ia g n o stic  X—ray  exam ination would be d e a lt  w ith  b e fo re  th e  teams
26.
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moved elsew here. I t  was b e lie v e d  th a t  p u b l ic i ty  and propaganda 
could  no t be s u s ta in e d  a t  a  s u f f ic ie n t ly  h ig h  le v e l  f o r  more th an  
f iv e  weeks and p lan s  were made to  ensure  th a t  a l l  lo c a l  programmes 
were completed w ith in  th a t  tim e. S in g le  u n i ts  were o c c a s io n a lly  
re ta in e d  fo r  a few days lo n g e r to  complete th e  la rg e  f ilm  work 
which could no t be c a r r ie d  out w ith in  th e  a d v e r tis e d  p e r io d , and 
which could no t be conven ien tly  and qu ick ly  d e a l t  w ith  by th e  lo c a l  
d ia g n o stic  s e rv ic e s .  Since w eather co n d itio n s  during  th e  hard  
w in te r months ware l ik e ly  to  be u n su ita b le  fo r  t h i s  k in d  o f  o p e ra tio n , 
no surveys were p lanned fo r  December, January o r  February. As th e  
popular ho lid ay  months o f Ju ly  and August had a ls o  to  be avoided, th e  
whole Campaign had to  be completed w ith in  a p e rio d  o f  approxim ately  
60 weeks.
The p o pu la tion  d a ta  used was ob ta in ed  from the  R e g is tr a r  
General*s 1951 Census R eport. E stim ates o f  th e  p o te n t ia l  and th e  
l ik e ly  performance o f th e  X -ray u n i ts ,  po p u la tio n  response and 
tu b e rc u lo s is  y ie ld  were made from a study o f  th e  incom plete inform a­
t io n  a v a ilab le  from th e  e a r ly  surveys o f th e  1953-56 programme, a f t e r  
c o n su lta tio n  w ith  the  mass radiography s e rv ic e . A summary o f th ese  
e s tim a te s , which formed the  b a s is  o f  th e  d e ta i le d  te c h n ic a l p lann ing , 
i s  reproduced in  Table 6. I t  was c le a r ,  however, th a t  f a i r l y  
su b s ta n tia l  v a r ia t io n s  in  perform ance and y ie ld  were l ik e ly  in  view  
o f th e  d i f f e r e n t  c h a r a c te r i s t ic s  and tu b e rc u lo s is  experience o f th e  
in d iv id u a l survey  a re a s . Owing to  th e  d is p e r s a l  o f  p o p u la tio n  and
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s e rv ic e s , th e  perform ance o f  th e  X -ray u n i t s  and th e  p u b lic  response 
in  County a reas  were l ik e ly  to  be s u b s ta n t ia l ly  low er th an  in  th e  
towns, w hile th e  tu b e rc u lo s is  y ie ld  was expected  to  v a iy  con­
s id e rab ly  s in ce  m o rb id ity , du ring  th e  1952-56 quinquennium, ranged 
from 70 to  217 and m o r ta l i ty  from 8 to  39 p e r 100,000 o f  th e  
p o p u la tio n .
TABLE 6
Summary o f e s tim a te s  o f p o p u la tio n , s e rv ic e s  re q u ire d  and 
tu b e rc u lo s is  y ie ld  in  a re a s  s e le c te d  f o r  survey during  1957-58
| Individual survey . i l l
Surveysestimates!
Highest Lowes t Average
Adult population (over 14 years) ; 320,000 15,000 110,000 2 ,400,000
Response (50 per cen t.) ^ Ui0,000 7,400 55,600 1,200,000
Examinations Miniature fi lm 2,500 1,500 2,000 2,000
expected per
un it per week Recalls (5 per cent. ) 150 100 100
! Survey period (weeks) 5 2 k
MCO
I . . .  
i X-ray units required 36 2 - 10 6
X-ray unit weeks 130 h -
- '•*l 
534
Rate/1000 - - 2 2
Yield of Active 
! new cases of Humber 820i  . . . . . . . . . . . 22
- 2,400
cuberculos is
Requiring R ate/1000
! 6 6
observation
Number j 2,460 ! 66 | _i_________ - 7,200
* Since sane of the surveys overlapped, the national programme was completed 
In approximately 60 weeks.
i  Additional X-ray units were required to supplement the ten S co ttish  teams 
in Glasgow and Edinburgh.
t  Ten per cen t, to be added for children and non-residents.
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The p lann ing  o f th e  tw o-year programme re so lv e d  i t s e l f  in to  an 
ex e rc ise  in v o lv in g  th e  deployment o f  th e  mass rad iography  s e rv ic e  
in  s u f f ic ie n t  s tre n g th  to  ensure  th e  exam ination o f  approx im ately  
h a l f  th e  a d u lt pop u la tio n  in  each o f  th e  d e fin ed  a re a s  and th e  
p ro v is io n  o f  d ia g n o s tic  and trea tm en t f a c i l i t i e s  to  d ea l q u ick ly  
w ith  those found to  be in  need o f  fu r th e r  in v e s t ig a t io n  o r  m edical 
a t te n t io n .  I t  was estim ated  th a t  some 1,200,000 a d u lts  r e s id e n t  
i n  th e  survey a re as  would a tte n d  over th e  whole p e r io d , th a t  about 
600 X-ray u n it  weeks would be re q u ire d  and th a t  an average 
perform ance o f r a th e r  more than  2000 m in ia tu re  film s p e r  u n it  p e r  
week would be ach ieved .
Since th e re  was no p r a c t ic a l  method o f c o n tro ll in g  th e  flow  o f  
the  p u b lic  to  th e  exam ination c e n tre s  and, s in ce  th e  a ttendance  o f  
c h ild re n  and n o n -re s id e n ts  would be l ik e ly  to  in c re a se  th e  amount 
o f work which th e  u n its  would be c a l le d  upon to  c a r ry  o u t, th e  peak 
d a ily  performance was expected to  be co n siderab ly  h ig h e r th a n  th e  
estim ated  average f ig u re  o f 500. An o p era tio n  on these  l in e s  
c a lle d  fo r  sp e c ia l s ta f f in g  and se rv ic in g  arrangem ents. In  a d d itio n  
to  the work o f pho tofluorography , each u n it  would be re q u ire d  t© 
examine up to  150 persons r e c a l le d  f o r  f u l l  s iz e  d ia g n o s tic  X-ray 
f ilm s , about o n e - f i f th  o f  the  time being  a llo c a te d  fo r  th i s  purpose. 
With th ese  c o n sid e ra tio n s  in  mind the  d e ta i le d  programme, ta b u la te d  
in  Appendix 4 , was drawn up.
At an e a r ly  p lanning s ta g e , i t  was decided  th a t  th e  survey in  
Glasgow would open th e  tw o-year Campaign and th a t  th e  second y e a r  
o f the p rog ramme would commence in  Edinburgh. This was l ik e ly
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to  have many advantages, no t th e  l e a s t  o f  which would he th e  im pact 
o f  th e  n a t io n a l  p u b l ic i ty  which would accompany th ese  vexy la rg e  
surveys on th e  n u m erica lly  sm a lle r , b u t e q u a lly  im p o rtan t, ones to  
fo llow . The d isadvan tages were th a t  th e  ch es t c l i n i c  s e rv ic e s  i n  
Glasgow were s t i l l  being  developed and could  not be com pleted in  
tim e. F u r th e r , the  h o s p i ta l  beds re q u ire d  f o r  th e  ve ry  la rg e  
number o f  tu b ercu lo u s  p a t ie n ts  which were expected  to  be found in  
th a t  C ity , would probably  be in s u f f ic ie n t  fo r  th e  need. I t  was 
fo r tu n a te  t h a t ,  between th e  time o f  p lanning  and c a rry in g  out th e  
Campaign, th e  demand f o r  h o s p i ta l  care  f e l l  so much more ra p id ly  
than  was a n t ic ip a te d  and th a t  t h i s ,  to g e th e r  w ith  o th e r  d is p o s it io n s  
on a n a tio n a l s c a le ,  made i t  p o ss ib le  to  meet th e  demand f o r  
sanatorium  trea tm en t.
4* X-ray equipment
Of th e  te n  S c o tt is h  u n i t s ,  seven were m obile and had f a c i l i t i e s  
fo r  g en era ting  t h e i r  own e l e c t r i c i t y  and o p e ra tin g  in  a  s e l f -  
contained van. The rem aining th re e  were tra n s p o r ta b le , re q u irin g  
mains e l e c t r i c a l  su p p lie s  and accommodation in  which to  work.
Apart from one 45 mm.unit, a l l  were f i t t e d  w ith  35 aim. cameras from 
th e  same commercial source. IShile i t  was p o ss ib le  to  deploy t h i s  
equipment to  meet th e  requirem ents o f n e a rly  a l l  the survey  a re a s , 
i t  was c le a r  th a t  s u b s ta n t ia l  a s s is ta n c e  would be re q u ire d  to  c a rry  
out th e  ra p id  programmes envisaged in  Glasgow and Edinburgh. With 
the help  o f the  M in is try  o f H ealth , Regional H o sp ita l Boards in
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England and Wales, th e  S erv ice  D epartm ents, th e  N orthern  I r e la n d  
T ubercu losis  A u th o rity  and th e  N a tio n a l Coal Board, 37 u n i ts  wex« 
made a v a ila b le  in  Glasgow and 27 in  E dinburg h . While most o f t h i s  
a d d it io n a l  equipment was o f  th e  type in  use in  S co tlan d , a  few u n i ts  
were f i t t e d  w ith  70 mm. cameras. P r io r  to  th e  commencement o f  the  
n a t io n a l  Campaign, s p e c ia l  arrangem ents were made f o r  th e  overhaul 
o f a l l  u n its  and p lan s  were made to  p rov ide  s e rv ic in g  during  the  
whole period*
5. X-rav teams
In  a d d itio n  to  th e  M edical D ire c to r  and O rganising S e c re ta ry , 
each team was Brought up to  a b a s ic  estab lishm en t o f  two 
ra d io g rap h e rs , one d r iv e r  te c h n ic ia n  and fo u r c le rk s .  Since th e  
personnel coming to  S co tland  fo r  th e  major surveys in  Glasgow and 
Edinburgh were v o lu n te e rs  and s in ce  a number o f th e  u n i ts  would be 
l ik e ly  to  be u n d e r-s ta ffe d  on th i s  account, arrangem ents were made 
to  r e c ru i t  rad io g rap h ers  and c le rk s  to  make good th e se  b a s ic  
d e f ic ie n c ie s  and to  f i l l  vacancies which might a r i s e  from i l l n e s s  
o r o th e r causes. S u b s ta n tia l te c h n ic a l a s s is ta n c e  was o b ta in ed , 
on a f u l l  o r p a r t- tim e  b a s is ,  from th e  s tu d en ts  and q u a lif ie d  
rad iographe r s  from th e  tra in in g  schools and from rad iog raphers  who 
had l e f t  th e  s e rv ic e  on m arriage. A sp e c ia l  t r a in in g  course was 
a rranged fo r  such personnel* A d d itio n a l c le r k s ,  p a id  a t  the  u su a l 
r a t e s ,  were r e c ru i te d  lo c a l ly .  The s ix  u n it  h o s te sse s  re q u ired  to  
handle the  p u b lic  a t  each o f  th e  X -ray cen tre s  were r e c ru i te d  from
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lo c a l  v o lu n ta ry  a g en c ie s , p r in c ip a l ly  th e  B r i t i s h  Red C ross S o c ie ty  
and th e  Women’s  V oluntary  S e rv ice s .
6. X-ray c en tre s
The s e le c t io n  o f  u n it  s i t e s  and t h e i r  a d a p ta tio n  became the  
r e s p o n s ib i l i ty  o f  each lo c a l  h e a lth  a u th o r i ty ,  ad v ised  on te c h n io a l 
m a tte rs  by th e  mass rad iography  s e rv ic e . Three types o f  s i t e  were 
p lanned -  s t a t i c  (where th e  equipment was i n s t a l l e d  in  s u i ta b le  
prem ises and remained th e re  f o r  th e  whole o f the  survey  p e r io d ) , 
s e m i-s ta t ic  (where th e  u n it  opera ted  on one o r two s i t e s  d u ring  the 
survey p eriod  e i th e r  in  prem ises o r in  i t s  van ), and mobile (where 
th e  u n it moved fre q u e n tly  from one s i t e  to  an o th er and opera ted  
e n t i r e ly  in  i t s  v an ). The town surveys were planned m ainly  on a 
s t a t i c  and s e m i- s ta t ic  b a s is  w hile  the county programmes were 
designed f o r  s e m i-s ta t ic  and m obile o p e ra tio n . S p ec ia l a t te n t io n  
was given to  th e  s e le c tio n  o f  s i t e s  -  th e  prime requirem ent be ing  
the  use o f  prom inent and e a s i ly  a cc e ss ib le  lo c a t io n s . The u n i ts  
occupying c e n tr a l  p o s itio n s  were u su a lly  lo c a te d  in  spacious acconmo- 
d a tio n , w hile  those  working in  th e  r e s id e n t i a l  a re a s  o p e ra ted  in  
prem ises o r  in  t h e i r  vans f o r  b r i e f  p e r io d s , moving from p lace  to  
p lace  in  th e  d i s t r i c t s  where the  co n cen tra tio n  o f po p u la tio n  was 
g r e a te s t .  Prem ises and equipment were examined and a p p ro p ria te  
a c tio n  taken to  minim ise ra d ia tio n  to  th e  s t a f f  and to  th e  p u b lic  in  
accordance w ith  the  recommendations s e t  out in  th e  Code o f P ra c tic e
The u n i ts  engaged in  th e se  surveys a lso  undertook th e  examina­
tio n  o f persons r e c a l le d  fo r  f u l l  s iz e  f ilm s , when th e  ph o to - 
f lu o ro g rap h ic  film  rev ea led  the  p resence o f a s ig n if ic a n t  
abnorm ality . In  th e  C ity  surveys an ap p ro p ria te  number o f  mass 
rad iography u n its  was a l lo c a te d  to  t h i s  ta sk  f o r  th e  whole p e r io d , 
and convenient s i t e s  o f  a  c h a ra c te r  s u i ta b le  fo r  t h i s  purpose were 
chosen. In  th e  o th e r  surveys p a r t  o f th e  time o f  each u n it was 
s e t  a sid e  e n t i r e ly  fo r  r e c a l l  s e ss io n s . About o n e - f i f th  o f th e  
tim e o f th e  u n its  was taken  up w ith  t h i s  work.
7. Working hours
As th e  r e s u l t  o f p rev ious experience i t  was decided  to  open 
the  X-ray c e n tre s  to  th e  p u b lic  on th e  a fte rn o o n s and evenings o f 
each weekday. A d d itio n a l p u b lic  se ss io n s  were p lanned f o r  the  
c e n tra l  s i t e s  in  th e  m ornings, and on Saturday mornings and 
a fte rn o o n s . U nits o p e ra tin g  in  departm ental s to re s  k ep t th e  u su a l 
shopping hours. S p e c ia l s ta f f in g  arrangem ents had to  be made fo r  
u n its  which were re q u ire d  to  provide a continuous se rv ic e  and a t  
some s i t e s  i t  was n ecessary  to  have two teams o p e ra tin g  a  s in g le  
u n i t .  By using supplem entary p e rso n n e l, i t  was p o ss ib le  to  keep 
th e  working hours o f th e  te c h n ic a l s t a f f  to  w ith in  th e  agreed  l im it  
o f 35 hours p e r  week on rad io g rap h ic  d u tie s .
8. Film  p rocessing
I n i t i a l  p roposals to  e s ta b l is h ,  f o r  th e  la r g e r  su rv ey s, 
f a c i l i t i e s  fo r  th e  c e n tr a l  p rocessing  o f  m in ia tu re  film s had to  be
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abandoned because o f la ck  o f  experience  o f  th i s  method. I t  was 
u n fo rtu n a te  th a t  t h i s  techn ique was no t a ttem pted  in  p a r t  a t  
l e a s t ,  s in ce  some o f  th e  l e s s  experienced  teams had d i f f i c u l t y  in  
working a t  a  speed which was q u ite  new to  them*
9. Records
One of th e  f i r s t  co n s id e ra tio n s  in  the  p lann ing  o f th e  n a t io n a l  
Campaign was th e  d e s ig n  and hand ling  o f re co rd s . I t  was necessa ry  
to  review  t h i s  a sp ec t o f th e  mass radiography se rv ic e  in  d e ta i l  to  
ensure  the  minimum inconvenience to  th e  p u b lic  and the  maximum 
e f f ic ie n c y  o f  re p o r tin g  and reco rd in g . This review  covered a l l  
m edical and c l e r i c a l  p rocedures, w ith  th e  o b jec t o f ach iev ing  th e  
s im p lest p o ss ib le  arrangem ent com patible w ith  th e  s a t i s f a c to r y  
management o f th e  in d iv id u a l and the c o lle c t io n  o f  a ccu ra te  b a s ic  
s t a t i s t i c a l  m a te r ia l . I t  i s  unnecessary  to  d e sc rib e  th e  reco rd s  
in  d e t a i l ,  bu t re fe ren ce  to  the  b a s ic  s tru c tu re  i s  ap p ro p ria te  to  
the understanding o f  th e  d a ta  p re sen ted  l a t e r  i n  th i s  paper.
The Campaign was designed as a c a se -fin d in g  programme and no t 
as an instrum en t o f ep idem io log ical re sea rc h . To ach ieve th i s  
the  p u b lic  would re q u ire  to  be handled e f f i c i e n t ly  and sp ee d ily  and 
any in fo rm ation  o f ep idem io log ical i n t e r e s t  would have to  be 
a b s tra c te d  from th e  b a s ic  d a ta . I t  was decided , th e re fo re , th a t  
the in fo rm ation  recorded  a t  th e  tim e o f th e  f i r s t  v i s i t  would be 
l im ite d  to  th a t  re q u ire d  fo r  th e  id e n t i f i c a t io n  o f th e  in d iv id u a l — 
viz* name, address and age. In  th e  event of r e c a l l  f o r  exam ination
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on a la ig e  f ilm , f u r th e r  p a r t ic u la r s  would he c o lle c te d  to  a s s i s t  
th e  re a d e r  in  reach ing  a p ro v is io n a l d iag n o sis  and to  f a c i l i t a t e  
th e  fo llow -up -  b r i e f  m edical h is to ry ,  co n tac t h is to r y  and 
occupation , e tc .  A few m inor m o d ifica tio n s  were made fo r  th e  
1958 p a r t  o f  th e  programme, th ese  being  in co rp o ra ted  in  th e  mass 
rad iography  card  reproduced a t  Appendix 6. The most Im portant 
change during  th e  second y e a r o f th e  Campaign was th e  rec o rd in g , 
a t  th e  i n i t i a l  v i s i t ,  o f  th e  name o f th e  fam ily  d o c to r -  th i s  
being  done to  a s s i s t  in  th e  d isp o sa l o f  p a t ie n ts  p re sen tin g  a 
r a d io lo g ic a l abnorm ality , f o r  which no f u r th e r  X-ray exam ination 
was necessa ry  ( in c lu d in g  such co n d itio n s  as c a rd iac  enlargem ent 
and s k e le ta l  a b n o im a litie s ) ,  and o f th e  few who f a i le d  to  keep 
appointm ents a t  th e  r e c a l l  u n i ts .
10. Procedure f o r  the  re fe ren ce  o f p a t ie n ts
A number o f b a s ic  changes in  mass rad iography procedure had 
to  be made to  ensure t h a t ,  fo llow ing  th e  id e n t i f ic a t io n  o f  a 
s ig n if ic a n t  p ho to fluo rog raph ic  abnorm ality  ( i . e .  c o n s t i tu t in g  a  
p o te n t ia l  h e a lth  h a za rd ), a l l  p a t ie n ts  rece iv ed  conven ien t, speedy 
and e f f ic ie n t  a t te n t io n .  Some thought was given to  th e  d e s i r a b i l i t y ,  
o r o th e rw ise , o f g iv in g  p r io r i ty  to  those  in  whom a p ro v is io n a l 
d iag n o sis  o f can cer, o r o f se r io u s  tu b ercu lo u s  involvem ent o f th e  
lu n g s , was made on the  i n i t i a l  rad iograph . As t h i s  would have 
involved  a com plicated system o f re fe re n c e , p lans were made to  
r e f e r  a l l  p a t ie n ts  q u ick ly , as soon as a s ig n if ic a n t  pulmonary 
abnorm ality  had been d e tec te d .
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Under p rev ious arrangem ents, a l l  p a t ie n ts  were r e f e r r e d  
d i r e c t ly  from th e  mass rad iography  s e rv ic e  to  t h e i r  fam ily  
d o c to rs , th e  l a t t e r  be ing  in v i te d  to  seek co n su ltan t op in ion  in  
ap p ro p ria te  c ase s . During the  tw o-year Campaign, th e  ra p id  
c l i n i c a l  assessm ent o f th o se  p re sen tin g  a s ig n i f ic a n t  ra d io lo g ic a l  
abnorm ality  o f  th e  lung was achieved  by th e i r  immediate re fe ren ce  
to  th e  lo c a l  ch est c l i n i c .  Those p re sen tin g  non-pulmonaxy 
ab n o rm a litie s  were d e a l t  w ith  as b e fo re , th e  fu tu re  course o f a c tio n  
being  l e f t  to  the  d is c r e t io n  o f th e  fam ily  d o c to r who was kep t 
inform ed a t  a l l  s ta g e s .
To those  who p re sen ted  no evidence o f a s ig n if ic a n t  
abnorm ality  on th e  pho to fluorograph , "A ll C lear" l e t t e r s  were s e n t, 
w ith in  48 hours o f t h e i r  a ttendance  a t  an X-ray c e n tre . S peo ia l 
arrangem ents were made w ith  the  Post O ffice  fo r  th e  prompt 
d e liv e ry  o f th e se  n o tic e s . The d e c is io n  to  is su e  "A ll C lear"  
l e t t e r s  i s  b e lie v e d  to  have had an im portan t e f fe c t  on a ttendance  
by c re a tin g  a h igh  le v e l  o f  p u b lic  confidence.
Apart from persons who d e fa u lte d , a l l  those  r e c a l le d  fo r  
la rg e  film s were d e a l t  w ith  w ith in  a week of t h e i r  f i r s t  
a ttendance . Appointments a t  th e  lo c a l  ch est c l in ic s  were made 
d i r e c t  from the  mass radiography se rv ice  so th a t  p a t ie n ts  would 
re ce iv e  a t te n t io n  w ith in  a few days. The whole system  was 
planned to  give th e  q u ick est p o ss ib le  s e rv ic e  and th i s  was 
achieved.
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11. D iagnosis
Throughout th e  Campaign th e  d is e a se  c l a s s i f i c a t i o n ,  reproduced 
a t  Appendix 7, was used f o r  th e  coding o f a l l  a b n o rm a litie s . As 
the  prim ary o b je c t was to  d e te c t and d ea l w ith  r e s p ir a to ry  
tu b e rc u lo s is ,  p a r t i c u la r  a t te n t io n  was given to  t h i s  c o n d itio n .
The p o s s ib i l i ty  o f employing dual independent rad io g rap h ic  i n t e r ­
p re ta t io n  was co n sid ered , and th i s  would have been employed, had 
the  resou rces p e rm itte d , in  s p i te  o f th e  delay  which would have 
been e n ta i le d  in  re p o r tin g  th e  r e s u l t s .  As i t  was th e  s t a f f  was 
not a v a ila b le  and d u a l in te r p r e ta t io n  was p o ss ib le  only in  th e  
case of those  re f e r r e d  f o r  c l in ic a l  exam ination. S ince th e  
d iag n o sis  and assessm ent o f lung d isea se  re q u ire s  in v e s t ig a t io n  
beyond ra d io lo g ic a l exam ination, th e  f in a l  m orb id ity  d a ta  were 
p repared  from re p o r ts  ob ta ined  from ch es t p h y s ic ian s , to  whom a l l  
such p a t ie n ts  were r e fe r re d ,  a f t e r  a minimum follow -up p e rio d  o f 
th ree  months. This in fo rm atio n , a v a ila b le  only  f o r  tu b e rc u lo s is  
in  1957, was extended to  inc lude  a l l  pulmonary d ise a se s  in  1956* 
S p ec ia l arrangem ents were made in  Glasgow and Edinburgh to  c o l le c t  
more d e ta i le d  in fo rm atio n  about th e  c l i n i c a l  assessm ent a s  w e ll as 
the  number o f a c tiv e  cases o f tu b e rc u lo s is  d iscovered  in  th ese  
C i t ie s .
12. D e ta iled  survey arrangem ents
The d e ta i le d  p lans fo r  each survey were p repared  by th e  lo c a l  
h e a lth  a u th o r ity  in  c o n su lta tio n  w ith  th e  Department o f  H ealth  f o r
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S co tland  and th e  a p p ro p ria te  R egional H o sp ita l Board. The g e n e ra l 
p lan  involved  th e  e s tab lish m en t o f  a co -o rd in a tin g  te c h n ic a l 
h ead quarte rs  su pported , in  Glasgow and Edinburgh, by a number o f  
s e c to r  h e a d q u a rte rs , each re sp o n sib le  fo r  th e  day -to -day  o p e ra tio n  
o f  a number o f  X -ray u n i t s ,  th e  in te r p r e ta t io n  o f  f i lm s , the  is su e  
o f  re p o r ts  and th e  re fe ren ce  o f p a t ie n ts .  An o p e ra tio n a l guide 
was p r in te d  fo r  th e  two surveys invo lv ing  th e  employment o f 
personnel from o u ts id e  S co tland . These were d is t r ib u te d  in  
advance to  a l l  members o f the  s t a f f  and in co rp o ra ted  every d e t a i l  
o f th e  p la n , in c lu d in g  the  deployment o f  u n i ts ,  arrangem ents f o r  
su p p lie s , s e rv ic in g  o f  equipm ent, p rocessing  o f f i lm , c l e r i c a l  
p rocedu res, methods o f  coding, reco rd ing  and o th e r m a tte rs  such as 
the  co n d itio n s  o f s e rv ic e .
13* Expected tu b e rc u lo s is  y ie ld
Those p re sen tin g  ra d io lo g ic a l evidence su ggestive  o f 
tu b e rc u lo s is , o th e r  than  merely th e  presence o f  a few c a lc i f i e d  
spo ts o r  an o b l i te r a t io n  o f th e  cos.to-phrenic a n g le , were 
c la s s i f i e d  as " s ig n i f ic a n t” and r e fe r re d  from the  mass rad iography 
c en tre  to  th e  lo c a l  ch es t c l i n i c  fo r  c l in i c a l  exam ination , d ia g n o s is , 
assessm ent and, i f  n ecessa ry , management. Once a c l i n i c a l  
d iag n o sis  o f tu b e rc u lo s is  was e s ta b lis h e d , each case  was p laced  in  
one o f th e  fo llow ing  c a te g o r ie s , th re e  months being  allow ed f o r  th e  
f in a l  a ssessm en t:-
( i )  A ctive tu b e rc u lo s is . The s tan d a rd  d e f in i t io n  used in  
S co tland  i s  th a t  th e  d isea se  should he regarded  as 
a c tiv e  where th e  co n d itio n  i s  in fe c t io u s  o r th e  
le s io n  re q u ire s  trea tm en t o r  seme m o d ifica tio n  o f  th e  
p a t i e n t ’ s normal course o f  l iv in g .
( i i )  T ubercu losis  re q u ir in g  o b se rv a tio n .* Cases were p laced  
in  t h i s  category  only -when th e  c o n d itio n  was not 
considered  to  be a c tiv e  and when a f u r th e r  p e rio d  o f  
o b se rv a tio n  was recommended in  the p a tie n ts*  i n t e r e s t s .
( i i i )  In a c tiv e  tu b e rc u lo s is . This category  was used only when 
th e  pulmonary shadow was c o n fid e n tly  considered  to  be 
h ea led  and no f u r th e r  su p erv isio n  was necessary .
From previous experience i t  was expected th a t  th e  o v e ra ll  y ie ld  o f
a c tiv e  tu b e rc u lo s is  would be 2 p e r  1000 exam inations, producing
r a th e r  more than  2,400 new cases over the  two y ears  o f th e  Campaign.
The y ie ld  of Mo b serv a tio n ” cases  was e stim ated  a t  th re e  tim es th e
a c tiv e  f ig u r e ,  producing some 7,200  c ases.
14» Bed requirem ents
When th e  p lans fo r  th e  tw o-year Campaign were announced, a l l
Regional H o sp ita l Boards in  Scotland  were req u ested  to  make a
sp e c ia l rev iew  o f  t h e i r  sanatorium  p ro v is io n  and to  ensure th a t  th e
mflvimiiiTi number o f beds were a v a ila b le  when th e  survey commenced in
Glasgow. Chest physic ians were asked to  make a d e ta i le d  assessm ent
of a l l  tubercu lous p a t ie n ts  occupying beds and to  d isch arg e  those
whose p ro g ress  would not be p re ju d iced  by leav in g  h o s p i ta l .  At th e
o u tse t o f  the  campaign, i t  was p o ss ib le  to  c re a te  a  n a tio n a l poo l
o f  1,250 beds fo r  th e  immediate recep tio n  o f survey  case s . This
p ro v is io n , to g e th e r  w ith  th e  vacancies a r is in g  through normal
40.
x For d e f in i t io n  see foo tn o te  on page 69
or G lossary o f Terns on page 156.
h o s p ita l  tu rn o v e r , was co n sid ered  s u f f ic ie n t  on th e  assum ption th a t  
th e  average d u ra tio n  o f s ta y  would be fo u r months. In  a d d i t io n , 
th e  th o ra c ic  s u rg ic a l  c e n tre s  were a le r te d  to  meet th e  heavy demand 
fo r  in v e s t ig a t io n a l  s e rv ic e s  which would be re q u ire d  fo r  su sp ec ted  
cases o f  cancer o f th e  bronchus.
15. P u b lic i ty  and propaganda se rv ic e s
The p u b l ic i ty  and propaganda s e rv ic e s  were o rgan ised  by each 
lo c a l  h e a lth  a u th o r ity  w ith  co n sid erab le  a s s is ta n c e  from th e  
S c o ttis h  Inform ation  O ffice  and th e  S c o t t is h  Council f o r  H ealth  
E ducation. The h igh  p u b lic  response achieved  during  th e  tw o-year 
Campaign m ust, to  a la rg e  e x te n t , be a t t r ib u te d  to  th e  e f f ic ie n c y  
o f th ese  s e rv ic e s . They employed an exhaustive range o f m a te r ia l 
and id e a s  which in c lu d ed  banners, p o s te r s ,  loud  speaker v an s, 
window d isp lay s  and b i l l s ,  P ress  con ferences, n o tic e s  and a r t i c l e s ,  
l e a f l e t s  in  workers pay packets and w ith  re n t demands, l ib r a r y  
bookmarks, l e t t e r  s e a ls ,  motor c a r  s t ic k e r  la b e ls  and l e t t e r s  to  
householders. Cinema propaganda made use o f f i l ms from th e  
l ib r a r y  o f  th e  N ational A sso c ia tio n  fo r  th e  P reven tion  of 
T u b ercu lo sis , lo c a l  and v i s i t i n g  c e le b r i t i e s  examined w ith  f u l l  
p u b lic i ty  cover, ra d io  and te le v is io n  programmes arranged  and , in  
most a re a s , p r iz e s  awarded a t  random to  persons a tte n d in g  the  
X -ray c e n tre s . One o f  th e  most su ccess fu l p u b l ic i ty  fe a tu re s  
was th e  is su e  o f s p e c ia l ly  designed  badges to  those  examined and, 
soon a f t e r  each survey s ta r te d ,  i t  became th e  fa sh io n  to wear one.
The rec ru itm en t o f v o lu n ta ry  w orkers c re a te d  an o th er o p p o rtu n ity  
to  engage p u b lic  op in ion  and to  make known, in  a  sim ple b o o k le t, 
the  improved ou tlook  f o r  th e  tu b e rc u lo u s , th e  v a lu e  o f  e a r ly  
d iag n o sis  and th e  im portance, to  99 out o f every 100, o f knowing 
th a t  th ey  d id  n o t s u f f e r  from th e  d is e a se . Probably  one o f th e  
b e s t  ad v ertisem en ts  was th e  atmosphere o f in te n se  a c t i v i t y  c re a te d  
by th e  p e r s is te n t  queues o f people a t  th e  more prom inent X -ray 
c e n tre s . To be X-rayed became th e  popu lar th in g  to  do.
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1# A ttendance d u ring  Campaign. 1957-58
During th e  60 weeks o f  the  Campaign a  t o t a l  o f  1,844,268 
persons were examin e d  by ch es t photofluorography  in  22 surveys* 
T his r e s u l t  was 50 p e r  c e n t, h ig h e r than  th e  1,200,000 expected  
when the  programme was planned and i t  was ach ieved  by a speed o f  
work, by bo th  s t a f f  and equipment, no t p rev io u s ly  thought 
p o s s ib le . D e ta ils  o f th e  a tten d an ce , u n it  perform ance and 
response i n  each survey a re  given a t  Appendix 8 and summarised 
in  Table 6a.. The a ttendance  a t  in d iv id u a l surveys ranged from 
12,815 i n  P o r t Glasgow Burgh to  714,915 in  th e  C ity  o f  Glasgow, 
w ith  a  median v a lu e  o f  37,508. In  15 o f  th e  22 surveys th e  
number examined was between 20,000 and 60,000.
TABLE 6 Qk.,
Summary o f a ttendance  and u n it  perform ance 
in  22 ch est X-ray surveys in  S co tland . 1957-58
| A ttendances a t  
in d iv id u a l 
! surveys
A ttendances 
a t  a l l
-
H ighest Lowest surveys
A ll persons ] 714,915 12,815 1,844,268
C it ie s  (4 )
i
| 3,928 2,732 3,513
Average Burghs (11) I 3,974 2,136 3,181
p e r  u n it  
p e r  week C ounties ( 7 ) 2,710 1,762 2,174
A ll surveys (22) i 3,974 1,762 3,158
2. X-ray u n it  perform ance
The X -ray u n it perform ance, th a t  i s ,  th e  average number o f  
persons examined each week on m in ia tu re  film s by each team , v a r ie d  
s u b s ta n t ia l ly  from one survey to  an o th er (T able 64). In  t h i s  
con tex t Hperform ance” i s  used as an index o f th e  amount o f  woxk 
done and no t a s  a  measure o f th e  e f f ic ie n c y  o f  th e  u n i ts  engaged*
The h ig h e s t perform ance was achieved in  Kilmarnock Burgh w ith  & 
f ig u re  o f  3 ,974 , th e  low est was in  Renfrew County w ith  1,762 and 
th e  average f o r  the  whole Campaign was 3,158. When th e  a p p ro p ria te  
ad justm ents a re  made to  tak e  account o f  th e  e x tra  se ss io n s  provided 
in  th e  C i t ie s  by employing a d d itio n a l rad io g rap h er s t a f f  from th e  
teach ing  h o s p ita ls  and t r a in in g  sch o o ls , u n it  perform ance in  the  
C it ie s  and Burghs was approxim ately equal. The much low er f ig u re s  
experienced  in  th e  C ounties r e f l e c t  th e  sp e c ia l problems involved  
in  o b ta in in g  a h igh  and ra p id  response in  a re a s  o f  d isp e rse d  
p o p u la tio n , which n e c e s s i ta te d  frequen t movement o f equipment and 
p ersonnel, and th e  d is s ip a t io n  o f propaganda and p u b l ic i ty  s e rv ic e s .
When th e  comparable surveys in  the  15 urban a reas  a re  
considered  s e p a ra te ly , a s ig n if ic a n t  neg ativ e  a s so c ia tio n  can be 
dem onstrated, a t  the  P < 0 .01  le v e l ,  between the  number o f  X-ray 
u n its  prov ided  p e r  10,000 o f  th e  d e fin ed  p o pu la tion  and th e  number 
o f  persons examined p e r u n it  week ( r  = -0 .6 7 1 , SE 0 .267) . The 
im portance o f  th i s  o b servation  i s  no t im m ediately obvious, b u t i t  
lends support to  th e  im pression gained during  th i s  Campaign t h a t ,
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even w ith in  th e  narrow  range o f  X -ray u n it p ro v is io n , th e  b u s ie r  
u n its  a t t r a c t e d  a g re a te r  amount o f custom.
3* N on-residen t a ttendance
Of th e  1,844,268 persons examined 150,236, o r  8.1 p e r  c e n t., 
were re s id e n t outw ith  th e  defined  survey a re a s . This c o n tr ib u tio n  
to  th e  a tten d an ce  f ig u re s  v a r ie d  from one p e r c en t, i n  Lanark County 
to  n ea rly  30 p e r c e n t, in  Ayr Burgh. I t  was, u n fo r tu n a te ly , no t 
p o ss ib le  to  r e a l lo c a te  th e se  persons and to  in c lu d e  them, where 
a p p ro p r ia te , in  the  survey f ig u re s  f o r  t h e i r  a re as  o f  dom ic ile .
4 . R esident a ttendance
Of th e  1,694,032 re s id e n ts  examined 54,07^ o r  3*3 p e r  c en t., 
were c h ild re n  under 13 y ea rs  o f age. Although th e  Campaign was 
designed to  X -ray a d u lts  on ly , and p u b l ic i ty  and propaganda d ire c te d  
to  th i s  end, c h ild re n  accompanied by t h e i r  p a ren ts  were no t re fu sed  
unless th e re  were te c h n ic a l  reasons fo r  doing so . The la r g e s t  
c o n trib u tio n  made by th e se  ch ild ren  was 6 .9  p e r cen t, in  R utherglen 
Burgh and th e  smallest, 1 .5  p e r c e n t . ,  in  the  C ity  o f  Edinburgh.
5. R esident a d u lt a ttendance  (response)
A f te r  deducting  n o n -re s id en ts  and c h ild re n , th e  number o f a d u lt 
re s id e n ts  examined, r e f e r r e d  to  as th e  "response", was 1 ,639,957, 
representing 68 p e r  c en t, o f the  d e fin ed  p opu la tion  f o r  th e  whole 
Campaign, o r 43 p e r  c en t, o f th e  a d u lt p o pu la tion  o f th e  whole 
country . D e ta ils  o f  th e  response and th e  response r a te s  a re  given
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in  Appendix 8 , and summarised in  Table 7 , f o r  the  d i f f e r e n t  groups 
o f a d m in is tra tiv e  a re a  in c lu d ed . Of th e  defined  p o p u la tio n  ( th a t  
i s ,  a d u lts  re s id e n t in  th e  survey a r e a s ) ,  59 p e r c e n t, were 
re s id e n t in  th e  C i t i e s ,  16 p er c en t, in  th e  Burghs and 25 p e r c en t, 
in  th e  C ounties. These c o n tr ib u te d  68, 16 and 16 p e r  c en t, o f 
the  a tten d an ces  in  th e  whole Campaign. The h ig h e s t response  r a te  
o f 81 p e r cen t, was recorded  in  Dundee and th e  low est o f 37 p e r  
c en t, in  M idlothian County. The response r a te s  f o r  the
TABLE 7
Response in  22 ch est X-ray surveys in  S co tlan d . 1957-58 
( Based on 1957 p o p u la tio n  e s tim a te s )
Response in  in d iv id u a l survey a reas Response
H ighest Lowest | Mean in  a l l
Number P ercent
!
Number P e rcent Number J
P er
cent
surveys
(number)
C itie s  (4 ) 
Burghs (11) 
Counties (7 )
622,349
44,244
56,841
81
78
54
106,430
10,788
27,163
75
60
35
278,550
23,550
38,100
76
68
44
1,114,201
259,053
266,703
Campaign (22) 622,349
I ’
10,788 
_________L
- | 74,503 j 68 1 , 639,957
in d iv id u a l surveys a re  i l l u s t r a t e d  in  F igure 5*
The mean response r a te s  in  th e  C oun ties, Burghs and C it ie s  
show a c le a r  upward g ra d ie n t. For th e  reasons a lread y  g iv en , th e  
lower r a te s  in  th e  County a reas  were expected. The d iffe re n c e  
between the  C it ie s  and th e  Burghs was s u rp r is in g  sin ce  i t  was
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thought th a t ,  g iven comparable ra d io lo g ic a l  and p u b l ic i ty  cover, 
th e  sm alle r urban communities would respond b e t t e r .
While th e re  was l i t t l e  d if fe re n c e  in  th e  amount o f  X-ray u n it  
tim e a l lo c a te d  to  th e  two urban groups, th e  C i t ie s  b e n e f i te d  to  a  
g re a te r  ex ten t from th e  more in te n s iv e  p u b l ic i ty  which th e y  were 
ab le  to  a t t r a c t  through th e  n a tio n a l p re s s ,  ra d io  and te le v is io n  
s e rv ic e s . I t  was, u n fo r tu n a te ly , n o t p o ss ib le  to  determ ine how 
many persons belonging to  th e  d e fin ed  p o pu la tions were examined in  
a reas  in  which they  were not re s id e n t and d id  n o t, th e re fo re ,  a tte n d  
th e  survey in  t h e i r  own a re a . Had o n e - th ird  o f th o se  examined in  
the  C it ie s  as n o n -re s id e n ts  belonged to  t h i s  ca teg o ry , th e  response 
r a te s  in  the  C it ie s  and th e  Burghs would have been s im ila r .
6. F ac to rs  in f lu e n c in g  th e  response ra te s
The co n sid erab le  support given to  th i s  Campaign must be 
a t t r ib u te d  to  th e  e f f ic ie n c y  of the  p u b lic i ty  and the  mass 
radiography s e rv ic e s . Added to  t h i s  was the  f a c t  th a t  th e  ra p id  
completion o f  each survey made i t  p o ss ib le  to  engage a c o n cen tra tio n  
o f e f f o r t  no t p rev io u s ly  employed in  any mass c ase -fin d in g  
programme. The p u b l ic i ty  s e rv ic e s  were p rim a rily  re sp o n sib le  
fo r  b rin g in g  th e  p u b lic  to  the  X-ray cen tre s  and th e i r  success 
must be regarded  as th e  cum ulative r e s u l t  o f a l l  f a c e ts  o f the  
work. Although some elem ents o f p u b l ic i ty  were considered  to  be 
o f m ajor im portance, and w hile th e re  were v a r ia t io n s  in  degree and 
emphasis w ith in  th e  comprehensive programme in  d i f f e r e n t  a re a s ,
they  a re  no t capable o f  measurement and t h e i r  r e la t iv e  va lue  must 
be regarded  as a m a tte r  o f informed op in ion . R eference to  th e  
ou ts tan d in g  components o f t h i s  se rv ic e  w i l l  be made in  a  l a t e r  
p a r t  o f th i s  paper.
The s h o r t d u ra tio n  o f each survey no t only  enabled th e  
co n cen tra tio n  o f p u b l ic i ty  e f f o r t  b u t ensured  th a t  la rg e  numbers 
o f the  p u b lic  p re sen ted  them selves fo r  exam ination a t  th e  o u ts e t .  
The atm osphere o f in te n se  a c t i v i t y  th u s  c re a te d  a t  th e  X-ray 
c e n tre s , s i t e d  in  prominent p o s i t io n s , a c te d  as  an encouragement 
to  o th e rs . Nor i s  th e re  any doubt th a t  the  s t a f f  responded 
b e t t e r  when th e  u n its  were busy. The e f f ic ie n c y  and speed w ith  
which th e  mass radiography u n its  handled la rg e  numbers o f  th e  
p u b lic , and th e  f a c t  th a t  everyone re ce iv ed  a re p o r t w ith in  th re e  
days o f exam ination, d id  much to  c re a te  a h igh  degree o f confidence 
in  the  s e rv ic e .
Some o f  th e  o th e r fa c to rs  which may have in flu en ced  the  
response in  d i f f e r e n t  a re as  have been examined and th e  r e s u l t s  a re  
p resen ted  below: -
( i )  The le v e l  o f X -rav u n it cover. The le v e l  o f X-ray u n it  
cover ( th a t  i s ,  th e  number o f X -ray u n its  prov ided  f o r  
every 10,000 a d u lts  r e s id e n t  in  each survey a re a ) ,  
v a r ie d  between 2.01 and 4*08* When a l l  o f  th e  22 a re as  
a re  considered , a sm all p o s it iv e  a s s o c ia tio n  can be 
dem onstrated ( r  = +0.415) between th i s  p ro v is io n  and
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th e  response r a t e s ,  a lthough  th i s  does no t ach ieve  
s t a t i s t i c a l  s ig n if ic a n c e . The County surveys w ere, 
however, d i f f e r e n t  in  t h e i r  c h a ra c te r  by reason  o f 
th e  r e la t iv e  in a c c e s s ib i l i ty  o f th e  p o p u la tio n , the  
inconvenience o f a ttendance  from remote a re a s , the  
d is p e r s a l  o f p u b l ic i ty  e f f o r t  and th e  lo s s  o f X-ray 
time invo lved  in  mobile o p e ra tio n s . When the  15 
urban a re a s , which can be regarded  as  comparable 
survey u n i ts ,  a re  considered  s e p a ra te ly , the  response 
r a te s  were no t in flu en ced  by d i f f e r e n t  le v e ls  o f  u n it  
cover ( r  = +0.078) w ith in  th e  narrow range o f 
p ro v is io n  employed.
Age and sex com positions o f th e  survey p o p u la tio n s . 
Since th e  response r a te  v a ried  in  th e  d i f f e r e n t  age 
and sex groups, and was s u b s ta n t ia l ly  low er among 
o ld e r  peop le , the pop u la tio n s  in  th e  survey a re as  
have been s tu d ie d  to  a s c e r ta in  w hether, and to  what 
e x te n t, d if fe re n c e s  in  th e  crude response r a te s  may 
have been in flu en ced  by d iffe re n c e s  in  popu la tion  
d is t r ib u t io n .  Table 8 shows the  p ro p o rtio n a te  
d is t r ib u t io n  o f th e  a d u lt popu la tion  in  th e  C i t i e s ,  
Burghs and County aggregates in c luded  in  the Campaign. 
While th e  C it ie s  and Burghs a re  very  n e a r ly  s im ila r  
in  th i s  re sp ec t th e  County a reas  favou r a  h ig h e r 
response ra te  in  view  of th e  r e la t iv e ly  younger 
p o p u la tio n .
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TABLE 8
D is tr ib u tio n  o f th e  a d u lt  p o pu la tion  in  the  
C ity . Burgh and County a re as  surveyed d u ring  1957-58 
(1951 census popu la tion )
Age groups 
(y e a rs )
Percentage d is t r ib u t io n  o f  a d u lts
C i t ie s  ( 4 ) Burghs (11) Counties (5 )*
Males Females Males | Females Males Females
15- 8 .7 10.2 8 .9 10.4, 9 .4 11.1
25- 9 .0 9 .8 9 .4 10.2 9 .0 11.5
35- 9 .2 10.2 9 .7 10.1 9 .4 11.9
45- 11.1 13.4 11.0 12.4 11.3 13.6
60+ 7.6 ; 10.9 7 .8  j 10.0 I 5 .8 7 .0
A ll ages 45.6 54.4
I . .
46 .7  | 53.3 44 .9 55.1
Both sexes 100 100 j 100
x F ife  County excluded
When th e  crude response r a te s  a re  a d ju s te d  f o r  
age and sex d if fe re n c e s  in  th ese  th re e  groups o f 
survey a re a , th e  s tan d a rd ise d  ra te s  a re  found to  be 
d i f f e r e n t  by le s s  th an  two p e r  c en t. These r a te s  
a re  compared f o r  a l l  survey a re a s  in  Appendix 22 and, 
f o r  th e  C ity , Burgh and County agg regates in  Table 9 .
I n  no a rea  d id  th e  p o p u la tio n  d is t r ib u t io n  s ig n i f ic a n t ly  
in flu en c e  th e  crude response r a te s .
TABLE 9
Response r a te s  i n  C ity . Burgh and County ag g reg a tes  
s tan d a rd ise d  to  th e  age and sex com position o f  th e  
Glasgow (1951 census) p o pu la tion
Crude S tan d ard ised
response response
r a te s r a te s
C it ie s 76.4 77.0
Burghs 6 8 .4 69.4
Counties 44 .2 45.0
( i i i )  A ttendance of n o n -re s id e n ts . The p ro p o rtio n  o f  
a tten d an ces  a t t r ib u te d  to  n o n -re s id e n ts  v a r ie d  
between 0 .8  and 29.4  p e r c en t. The experience o f  
th e se  surveys su g gests  th a t  h ig h e r response r a te s  
were achieved  in  those p laces where n o n -re s id e n ts  
c o n tr ib u te d  a low er p ro p o rtio n  of a l l  a tten d an ces . 
While t h i s  fin d in g  i s  no t apparent "when a l l  surveys 
a re  considered , an exam ination o f th e  15 urban a re as  
re v e a ls  a  neg a tiv e  a sso c ia tio n  ( r  = - 0 . 500) between 
th e  response and th e  p ro p o rtio n  o f a tten d an ces  
a t t r ib u te d  to  n o n -re s id e n ts . S ince th e se  persons 
in c re a se d  the  lo ad  of work which th e  X-ray u n its  
were expected to  c a r iy  o u t, i t  i s  o f in t e r e s t  to  f i nd 
out w hether they  fo rced  up th e  numbers a tte n d in g  ©r 
m erely p revented  re s id e n ts  from being X-rayed by
tak in g  up p a r t  o f  th e  o p e ra tio n a l tim e. A sm all 
degree o f  a s so c ia tio n  ( r  = +0. 470) can he dem onstrated 
between th e  p ro p o rtio n  o f n o n -re s id en t a tten d an ces  and 
X-ray u n it  perform ance. While n e i th e r  o f th e se  
c o r re la t io n s  i s  s t a t i s t i c a l l y  s ig n i f ic a n t ,  to  th e  
P < 0 .0 2  le v e l ,  they  suggest th a t  th e  a ttendance  o f 
people from o u ts id e  the  defined  a re a s  n o t only  in c re a se d  
th e  amount o f work done by the  u n its  b u t r e s u l te d  in  
low er response r a te s .
( iv )  The experience o f  tu b e rc u lo s is  inc idence  and d ea th
im m ediately p r io r  to  the  Campaign. The survey a re as  
d if f e r e d  m a te r ia l ly  in  th e  le v e ls  of r e s p ira to ry  
tu b e rc u lo s is  n o t i f ic a t io n  and d ea th  which they  had 
experienced  in  the  quinquennium im m ediately preced ing  
the  Campaign, the  mean annual r a te s  being  between 70 
and 217, and between 8 and 39 p e r  100,000 o f th e  
po p u la tio n  re sp e c tiv e ly . S ince th e se  in d ic e s  o f 
prevalence might have induced d i f f e r in g  a t t i t u d e s  to  
th e  Campaign, a s tudy  of the  degree o f  a s so c ia tio n  
between them and the  response  r a te s  has been made.
When a l l  o f  th e  22 survey a re as  a re  co n sid ered , a  
small p o s i t iv e  c o r re la t io n  can be dem onstrated between 
the  pre-Campaign le v e ls  o f n o t i f i c a t io n  ( r  = + 0 .545), 
and death  ( r  = +0 .399), and the  response ra te s
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experienced . A study  o f  th e  15 urban a re a s , however, 
does no t re v e a l any a s s o c ia tio n  between th ese  p a i r s  
o f v a r ia b le s . The response r a te s ,  th e re fo re ,  were 
ap p a ren tly  no t in flu en ced  by previous tu b e rc u lo s is  
experience .
The conclusions to  be drawn from th ese  observ a tio n s  a r e : th a t  
response was determ ined by in flu en ces  o th e r  than th e  le v e l  o f u n it  
cover, th e  age and sex com position o f th e  communities o r t h e i r  
p rev ious tu b e rc u lo s is  experience . On the  o th e r  hand, the  
a ttendance o f  persons from o u ts id e  th e  survey  a reas  no t only made 
a c o n tr ib u tio n  to  the  p ressu re  o f work bu t appeared to  have an 
adverse e f f e c t  on response. While th e se  l a t t e r  a s s o c ia tio n s  do 
not achieve s t a t i s t i c a l  s ig n if ic a n c e , i t  i s  c le a r  th a t  a h ig h e r 
p ro p o rtio n  o f th e  d e fined  popu la tion  could have been examined in  
some p laces  only by in c re a s in g  the  X -ray se rv ice  o r by c u r ta i l in g  
n o n -res id en t a tten d an ces . For example, the  response r a te s  in  
Kilmarnock and Ayr Burghs could not have been ra is e d  much above 
70 p e r  cen t, s in ce  approxim ately o n e - th ird  o f the  tim e o f  th e  
u n i ts ,  each opera ting  a t  the  upper cap ac ity  l im i t  o f  n ea rly  4,000 
m in ia tu re  film  exam inations p e r week, was engaged in  X-raying 
n o n -re s id e n ts . The s ig n if ic a n t  in v e rse  a s so c ia tio n  between th e  
le v e l  o f  X-ray cover and th e  performance o f th e  u n i ts  i s  no t 
e a s i ly  exp lained , in  view o f the  m arginal d if fe re n c e s  in  the  
p ro v is io n . There was l i t t l e  doubt, however, in  the  minds of those
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engaged in  the  Campaign, th a t  busy c e n tre s  n o t only  a t t r a c te d  custom 
bu t p rov ided  a stim ulus to  th e  s t a f f .  The experience o f  th e se  
surveys s tro n g ly  suggests  t h a t ,  in  a  tu b e rc u lo s is  c a se -f in d in g  
programme c a r r ie d  out on th e se  l i n e s ,  an excess o f  X -ray cover may 
w ell be as g re a t a handicap as too l i t t l e .
7. Response r a te s  in  age and sex groups
D e ta ils  o f th e  numbers examined and th e  response r a t e s  by age 
and sex in  each survey a re  recorded  in  Appendices 9 and 10. These
r a te s  a re  summarised in  Table 10 and i l l u s t r a t e d  in  F igure  6, fo r
th e  aggregates of the  C i t i e s ,  Burghs and C ounties separa te ly*
Since th e  County of F ife  was no t com pletely covered by th e  ch est
X -ray survey i t  has been om itted  from the  summary.
TABLE 10
Response by age and sex in  21 survey a reas  
in  S co tland  (1957-587 
Aggregates fo r  C ity . Burgh and County a re as  
" (R ates based  on 1951 census popu la tion )
Response - p e r  c en t.
C it ie s  (4 ) Burghs (11) C ounties (5 )*
Males
I
Females Males !Females Males Females
15- 79.4 ! 80.4 75.7 | 79 .4 45 .4 48.8
25- 76.8 77.2 67.1 ! 70.0 41.6 50.3 .
! 35- 72.6 77.4 62.5 ! 73.7 4 3 .4 53.3
| 45- 81.1 84.0 69.7 ! 75.6 44.5 48.6
60+ 64.7 : 65.2 53.3 i 53.4 31.2 31.8
I A ll ages 75.5 ! 77.0 66.4  j
I
70.1 41 .8 46.7
Both sexes 76.4 68 .4 44 .4
x F ife  County excluded 
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5 7 . Figure 6*
A part from th e  h ig h e r  response r a te s  in  th e  C i t i e s ,  a  fe a tu re  
o f  th e  Campaign was th e  r e la t iv e ly  b e t t e r  support g iven  by women 
in  p r a c t ic a l ly  a l l  age groups. The p r in c ip a l  a reas  in  which th e  
male response was th e  g re a te r  were Edinburgh, Dundee and Aberdeen, 
b u t th i s  was in s u f f ic ie n t  to  d iv e r t  th e  C ity  ag g regates from th e  
g en era l p a t te rn . The h ig h e s t response r a te s  were c o n tr ib u te d  by 
b o th  men and women belonging  to  th e  15-25 and 45-59 y ears  age 
groups, th e  form er being g re a te r  in  th e  Burghs and th e  l a t t e r  in  
th e  C i t ie s .
E a rly  in  the  Campaign i t  was r e a l is e d  th a t  persons over 
60 y ea rs  o f age were p rov id ing  th e  po o rest response. A sp e c ia l  
e f f o r t  was, th e re fo re , made by the  propaganda and p u b l ic i ty  
se rv ic e s  to  encourage th e  a ttendance o f o ld e r  people in  th e  l a t e r  
surveys. As th e  m orb id ity  f ig u re s  became a v a ila b le , i t  became 
c le a r  th a t  by f a r  th e  h ig h e s t y ie ld  o f pulmonary tu b e rc u lo s is  was 
being  found among o ld e r  men and th a t  t h e i r  co -o p era tio n  was v i t a l  
to  the  success of the  programme. This find ing  was in  keeping 
w ith  th a t  o f  Macgregor (1955) in  an e a r l i e r  s tudy . The in te n s i f ie d  
propaganda in  t h i s  d ire c t io n  in  Edinburgh and Dundee r e s u l te d  in  
th e  exam ination of over 70 p e r c en t, o f those  aged 60 y ears  and 
over, compared w ith  a response in  th e  e a r l i e r  surveys in  Glasgow 
o f  59 p e r  c en t, and in  Aberdeen o f 64 p e r  c en t.
8 . Reasons fo r  non-attendance
Immediately fo llo w in g  the X-ray survey in  the C ity  o f  
Edinburgh a s p e c ia l stu d y , referred  to  as the Supplementary Survey
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was undertaken to  a s c e r ta in  th e  reasons f o r  non-attendance and. th e  
prevalence o f  tu b e rc u lo s is  among those  f a i l in g  to  co -opera te  
(F le tc h e r  e t  a l . , 1959)* With f in a n c ia l  and o th e r  a s s is ta n c e  
from the Department o f H ealth  f o r  Scotland and th e  Royal V ic to r ia  
H o sp ita l T ubercu losis  T ru s t , th i s  in v e s t ig a t io n  was designed  and 
c a r r ie d  out by a re sea rc h  sub-committee o f the  T echnical P lanning  
Committee fo r  the  Edinburgh ch est X-ray survey. C o n su lta tio n s  
w ith  th e  T ubercu losis R esearch O ffice  o f  th e  World H ealth  
O rgan isation  proved h e lp fu l in  th e  p lanning o f  th i s  s tudy  and in  
the  p re p a ra tio n  o f  a T ubercu losis  Index fo r  the  more d e ta i le d  
long-term  ev a lu a tio n  o f  th e  r e s u l t s  o f th e  mass X-ray survey and 
o f  th e  tu b e rc u lo s is  problem in  th e  C ity  o f Edinburgh.
The Supplementary Survey was c a r r ie d  out in  th e  West L e ith  
ward of Edinburgh im m ediately a f t e r  th e  com pletion o f the  main 
survey by one X-ray team using  70 equipment. P opu la tion  
d a ta  were s p e c ia l ly  p repared  from th e  main survey  reco rds which 
were subsequently  checked by house-to -house v i s i t s .  A fte r  
deducting  262 perso n s, absent from th e  a rea  m ainly as the  r e s u l t  
o f i l l n e s s  o r  m il i ta r y  s e rv ic e , th e  a v a ila b le  a d u lt po p u la tio n  
was 13,012, o f whom 10,016 o r 77 p e r cen t, had been X-rayed during  
th e  main survey# Another 1,162 or 8 .9  p e r  c e n t• were examined 
between December, 1958 and June, 1959 es co n tac ts  o r as p a t ie n ts  
a t  the ch est c l in i c  o r  h o s p i ta ls  in  the  C ity . The number X—rayed
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during th e  Supplementary Survey was 526 o r 4 .0  p e r  c en t, o f  th e  
a v a ila b le  population* The t o t a l  exam inations during  t h i s  p e rio d  
o f seven months was, th e re fo re ,  11,704 o r 89 .9  p e r c e n t . ,  leav in g  
1,308 o r  10.1 p e r  c en t, c l a s s i f i e d  as p e r s i s te n t  n o n -a tte n d e rs . 
The reasons f o r  non -a ttendance , summarised in  Table 11, a re  th o se  
ob ta ined  by th e  H ealth  V is i to r s  who undertook th e  in te n s iv e  ta sk  
o f v i s i t i n g  a l l  households to  seek t h e i r  co -o p era tio n  during  th e  
Supplementary Survey.
TABLE 11
Reasons f o r  non-attendance in  th e  West L e ith  ward 
Edinburgh ch est X -ray survey. 1959
I P er cen t, o f
i
i a v a ila b le  a d u lts
No reason 4*4
Not con tac ted 0 .6
F r a i l ,  U n f it , S ick , e tc . 2 .0
S p ec ia l reasons ( r e l ig io u s ,
X -ray hazard , e t c . ) 0 .9
P rev io u s ly  X-rayed 1 .4
Previous X-ray claim ed b u t
n o t tra c e d 0.5
I Domestic reasons
i
0 .3
L... .. „ ........... ......
10.1
One o f the  main conclusions to  be drawn frcm t h i s  Supplementary 
Survey in  Edinburgh i s  th a t  the  considerab le  e f f o r t  and co st 
re q u ired  to  r a is e  th e  response ra te  by th i s  sm all amount ( from 77 
to  81 per c e n t . ) i s  g ro ss ly  out o f p ro p o rtio n  to  th e  r e s u l t s  
achieved. Reference w i l l  be made l a t e r  to  th e  tu b e rc u lo s is  y ie ld
from th i s  study (page 79 ) .
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P a r t  A. T o ta l tu b e rc u lo s is  y ie ld
1. C o lle c tio n  and p resen ta tion , o f d a ta
As has a lre ad y  been m entioned, a l l  those w ith  a s ig n if ic a n t  
pulmonary abnorm ality  rev ea led  on exam ination by th e  mass 
rad iography s e rv ic e  were r e fe r re d  to  th e  lo c a l  ch es t ph y sic ian s  
fo r  c l in i c a l  in v e s t ig a t io n , assessm ent and tre a tm e n t. The 
" f in a l” d iag n o sis  and c la s s i f i c a t io n ,  on which th e  m orb id ity  
s t a t i s t i c s  to  be p re sen ted  a re  based , was made a f t e r  a minimum 
follow -up p e rio d  o f  th re e  months. Where a d iag n o sis  o f 
tu b e rc u lo s is  was e s ta b lish e d  th e  d isease  was c la s s i f i e d  as 
" ac tiv e "  o r re q u ir in g  "o b se rv a tio n " , the  sum of th e se  being 
re fe r re d  to  as the  " s ig n if ic a n t"  y ie ld .  No fu r th e r  a t te n t io n  i s  
g iven to  tu b e rc u lo s is  cases considered  to  be h ealed . With the  
excep tion  o f  th e  Glasgow su rvey , where sp e c ia l arrangem ents were 
made fo r  the  c o lle c tio n  of m orb id ity  d a ta  from th e  ch est c l i n i c  
se rv ic e , th e  in fo rm ation  r e la t in g  to  the  number o f tu b e rc u lo s is  
cases found during  1957, and t h e i r  c la s s i f i c a t io n ,  was o b ta in ed  
from th e  a p p ro p ria te  Medical O ffice rs  o f H ealth  co -o p era tin g  w ith  
th e  lo c a l  d ia g n o s tic  s e rv ic e s . Because th e se  re p o r ts  were 
sometimes incom plete in  re sp e c t o f persons n o t r e s id e n t  in  th e  
survey a re a s , and th e re fo re  n o t th e  d i r e c t  r e s p o n s ib i l i ty  o f th e  
survey a u th o r i ty ,  arrangem ents were made, in  1958, to  c o l le c t  a l l  
m orb id ity  d a ta  from the  lo c a l  ch est physic ians through th e  mass
rad iography s e rv ic e . This m a te r ia l  was then  su b jec te d  to  machine 
p rocessing  by th e  Department o f  H ealth  fo r  S co tland . When, f o r  
any reason , a p a t ie n t  d e fa u lte d  a t  any s tag e  a f t e r  f i r s t  
a tten d an ce , the  f i n a l  d iag n o sis  and assessm ent was made a t  th e  
end o f th e  fo llow -up p e rio d  on the  b a s is  o f a l l  th e  a v a ila b le  
evidence. These cases a re  in c lu d ed  in  the  d a ta  to  be p re sen te d  
b u t re fe ren ce  w i l l  be made to  the  numbers invo lved .
Before d iscu ss in g  th e  m orb id ity  s t a t i s t i c s  in  d e t a i l ,  i t  i s  
d e s ira b le  to  mention b r ie f ly  th e  method o f  p re se n ta tio n  to  be 
adopted. The f i r s t  p a r t  o f  th i s  s e c tio n  o f  the  paper r e la te s  to  
the  y ie ld  o f  cases o f tu b e rc u lo s is  regarded as a c t iv e  o r  re q u ir in g  
o b serv atio n  in  th e  e n t i r e  Campaign, in  aggregates o f the  C ity ,
Burgh and County surveys and in  in d iv id u a l survey a re a s . Reference 
w i l l  be made to  th e  c o n tra s t  between the  a c tu a l y ie ld  and th e  f ig u re  
e stim ated  during  th e  p lanning  o f  the  Campaign. The re la t io n s h ip  
between the  p revalence  o f new cases found during th e se  surveys and 
o th e r  tu b e rc u lo s is  in d ic e s  w il l  be s tu d ie d . This p a r t  w i l l  a lso  
inc lude  re fe ren ce  to  th e  b a c te r io lo g ic a l  and ra d io lo g ic a l f in d in g s  
and w il l  p re sen t d a ta  r e la t in g  to  d e fa u lte r s .
The second p a r t  o f th i s  s e c tio n  w ill  p re sen t th e  tu b e rc u lo s is  
f in d in g s , analysed  by age and sex, in  the  d i f f e r e n t  survey a re as  
and in  s e le c te d  agg regates. Here again , re fe ren ce  w i l l  be made 
to  y ie ld  o f confirmed cases and to  th e  comparison between th e  
ac tiv e  and o b serv atio n  case r a te s .  The v ario u s  item s o f  r e la te d
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d a ta  can be e a s i ly  found by re fe re n ce  to  th e  ta b le  o f  co n ten ts  
in co rp o ra ted  i n  th e  fac ing  sh ee ts  which precede each main s e c tio n  
o f th e  paper.
The y ie ld  o f  new and p rev io u s ly  known cases o f tu b e rc u lo s is*  
regarded  as a c tiv e  o r re q u ir in g  o b serv a tio n , in  each o f th e  22 
survey a re as  i s  p re sen ted  in  Appendix 11 and summarised, f o r  th e  
whole Campaign, in  Table 12. The crude and s tan d a rd ise d  r a te s  
fo r  each o f th e  survey a re a s , a re  reproduced in  Appendix 23.
TABLE 12
T ubercu losis  y ie ld  during th e  tw o-year mass rad iography 
Campaign in  S co tland . 1957-58
R ates p e r  1000 persons examined
Resplrato 
tuberculo
New cases Previously
known
cases
*
ry Residents
S i S  m i  I p  i F , o t h  Males Femalesi sexes
Non­
residents
X
Total
Active
Number 2,334 j 1,649 | 4,033 295 4,328 -
Rate ; 3.22 1.33 2.33 2.07 2.35 -
Requiring
observation
i
iJumber ! 4,173 3,042 7,267 499 7,766 1,699
Rate j 5.45 | 3.33 j 4.29 3.66 4.29 1.03
* Eighteen surveys. h Twenty surveys (residents).
2. A ctive tu b e rc u lo s is  y ie ld  from the  e n t i r e  Campaign
The f in a l  y ie ld  o f  a c tiv e  c a se s , id e n t i f ie d  fo r  the  f i r s t  
tim e, was 4 ,3 2 8 , o r  2.35 p e r  1000 persons examined. S ince th e  
data  were incom plete fo r  n o n -res id en ts  in  fo u r su rveys, the  a c tu a l  
t o t a l  i s  l ik e ly  to  have been about 4*340* Of th ese  4*033* o r  2.38 
p e r  1000, were re s id e n t in  th e  de fin ed  areas and 3*988, o r 2.43 P©r 
1000, were a d u lts .
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3. Y ie ld  o f  tu b e rc u lo s is  re q u ir in g  o b serv a tio n  from the  e n t i r e
C am paign
The f in a l  y ie ld  o f  new cases in  t h i s  ca teg o ry  was 7*766, or 
4 .29  p e r  1000, persons examined. Since th e  da ta  were incom plete 
f o r  f iv e  o f  th e  su rveys, th i s  f ig u re  i s  l ik e ly  to  have been nearer 
7 ,850. Of th ese  7 ,267, o r 4 .29  p e r 1000, were re s id e n t in  th e  
defin ed  a reas  and 7 ,235, o r 4 .33 p e r 1000, were a d u lts .
4. P rev io u sly  known cases o f tu b e rc u lo s is
Excluding two o f  th e  sm a lle r su rveys, the  t o t a l  y ie ld  o f cases
o f p rev io u s ly  known tu b e rc u lo s is  was 1,699, o r  1.03 p e r  1000, persons
examined. This re p re se n ts  l e s s  than f iv e  p e r cen t, o f th e  number 
£
o f r e g is te r e d  cases and about 15 p e r cen t, o f a l l  th e  s ig n if ic a n t  
cases found in  th e  survey a re a s . Although th e  a ttendance  o f such 
p a tie n ts  was d iscouraged  by p erso n a l l e t t e r  in  the  l a t e r  su rv ey s, 
th i s  seems to  have made l i t t l e  d iffe re n c e  to  the numbers subm itting  
them selves to  exam ination.
5. E stim ated  and a c tu a l  tu b e rc u lo s is  y ie ld
A comparison between th e  estim ated  and a c tu a l  response and 
the  tu b e rc u lo s is  y ie ld  among a d u lts  in  th e  22 survey a re as  i s  made 
in  Table 13. The expected f ig u re s  a re  those  c a lc u la te d  fo r  
p lanning purposes p r io r  to  th e  s t a r t  o f th e  Campaign.
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x R eg iste red  cases a re  those re g is te r e d  by the  lo c a l  h e a lth  
a u th o r ity , under S ta tu te ,  as su ffe r in g  from o r  under 
su p erv ision  fo r  tu b e rc u lo s is .
TABLE 13
Expected and a c tu a l  response and tu b e rc u lo s is  moT*hi •fcy 
in  th e  survey popu la tions
A dults re s id e n t in  
survey a reas D iffe ren ce  
A/E 
P er cen t.E stim ated A ctual1957-58
Attendance 1,200,000 1,639,957 + 37
A ctive New cases 2,400 3,988 + 66
tu b e rc u lo s is Rate/1000 2.0 2.43 + 22
O bservation New cases 7,200 7,235 -
tu b e rc u lo s is Rate/1000 6.0
. . . . . ----------------------
4.35 -  27
Both the  response and the  y ie ld  o f new a c tiv e  cases s u b s ta n t ia l ly  
exceeded e x p ec ta tio n . The number of a c tiv e  c a s e s  in  excess o f  
ex p ec ta tio n  can be a t t r ib u te d  to  the  co n sid erab ly  h ig h e r m o rb id ity  
in  the C ity  o f Glasgow, w ithout which th e  a c tiv e  y ie ld  would have 
been 1.62 compared w ith 2.43 p e r  1000 f o r  a l l  su rveys. The r a te  
fo r  new a c tiv e  cases throughout th e  whole Campaign was 22 p e r  cent* 
and the a c tu a l number 66 p e r c en t, h ig h e r than  esqpectation. In  
c o n tra s t ,  th e  number o f cases re q u irin g  o b servation  was very  c lo se  
to  the  a n t ic ip a te d  y ie ld ,  th e  r a te  being 27 p e r  c e n t, le s s  than  
expected. F u r th e r , th e  p ro p o rtio n  o f s ig n if ic a n t  cases a l lo c a te d  
to  th e  a c tiv e  group was le s s  than  one in  th r e e ,  compared w ith  an 
ex p ec ta tion  o f one i n  four*
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6. A ctive and o b se rv a tio n  cases found in  the  survey a reas
D e ta ils  o f th e  number and r a te  o f new a c tiv e  and o b serv atio n  
cases found in  each survey a rea  a re  con ta ined  in  Appendix 11 and 
i l l u s t r a t e d  i n  F igure  7.
TABLE 14
Response and tu b e rc u lo s is  y ie ld  among a d u lts  re s id e n t  in  
th e  C i t i e s .  Burghs and Counties
Rates p e r  1000 a d u lts  examined
Adult residents
Response
Respiratory tuberculosis survey yield
Active cases Observation cases
1 Per*Number cent. Humber
I P e r  x  
Rate I cent. Number Rate
Per x 
cen t.
! : ;
Glasgow | 622,349 38 1 2,337 3.76 59 4,120 6.62 57
Other three 
C ities
■
491,852 30 391 1.31 22 1,887 3.34 26
Burghs 259,053 i 16 ; 385 i 1.49 10 559 2.16 8
Counties 266,703 16 375 1.41 9 669 2.51 9
Campaign 1,639,957
1 1
100 | 3,983 2.43 100 7,235 4.35 100
x Per cent, of Campaign to ta l .
Burgh
A summary o f  th e  C ity /and  County aggregates f o r  a d u lts  i s  
reproduced i n  Table 14-. This shows th e  ex ten t to  which the  survey 
in  the  C ity  of Glasgow dominated the  Campaign -  b o th  i n  term s o f 
the  numbers examined, amounting to  n e a r ly  AO p e r cent* , and th e  
number o f cases o f tu b e rc u lo s is  found, amounting to  n e a rly  60 p e r 
c e n t . ,  o f th e  t o t a l  f o r  the  two y e a rs . The fo u r C i t ie s ,
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68 . Figure 7 .
com prising n e a r ly  60 p e r cent* of* th e  pop u la tio n  of* th e  survey  a re a s  , 
c o n trib u te d  n e a r ly  70 p e r  c en t, o f  th e  a tten d an ces  and over 80 p e r  
cen t, o f  the new s ig n if ic a n t  cases found. Even when Glasgow i s  
excluded from th e  C ity  agg reg ate , th e  mean r a te s  fo r  a c tiv e  
tu b e rc u lo s is  showed a p ro g ressiv e  in c rease  from 1.41 in  the  
Counties to  1.49 in  th e  Burghs and 1.81 in  th e  C i t ie s .  The r a te  
fo r  o b serv atio n  cases  was again  h ig h es t in  the  th re e  C it ie s  w ith  a  
f ig u re  o f  3*84, b u t low est in  the  Burghs where 2.16 cases were 
d iscovered  fo r  every 1000 a d u lts  examined.
For r e s id e n ts  o f  a l l  ag es , 19 of the  22 surveys produced 
y ie ld s  o f between 1.08 and 1.69 cases o f a c tiv e  tu b e rc u lo s is  p e r  
1000 persons examined; of the  o th e rs  Glasgow produced 3*69,
Dundee 2.31 and F ife  County 0 .26 . The id e n t i f ic a t io n  o f  cases 
re q u ir in g  o b serv a tio n  v a rie d  co n sid erab ly  w ithout any s ig n if ic a n t  
a s s o c ia tio n  w ith  the  r a te s  o f y ie ld  o f a c tiv e  cases ( r  = +0. 227,
SE = 0 .229 ). This lack  o f  c o r re la t io n ,  to  which f u r th e r  re fe ren ce  
w i l l  be made, must be a t t r ib u te d  to  the  d i f f i c u l t i e s  w ith  which th e  
ph y sic ian s  were faced  in  a llo c a tin g  a p ro p o rtio n  o f b o rd e rlin e  
cases* to  e i th e r  o f th e se  groups. New cases a l lo c a te d  to  the  
ob serv a tio n  group were found among 4*29 p e r 1000 exam inations
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* The d e f in i t io n  of tu b e rc u lo s is  re q u ir in g  o b serv a tio n  p re sen ted  
considerab le  d i f f i c u l ty .  I t  was no t p o ss ib le  to  be more p re c ise  
than  to  recommend th a t  th i s  c la s s i f ic a t io n  should be used in  cases 
p re sen tin g  a ra d io lo g ic a l  pulmonary i n f i l t r a t i o n  o r  o th e r  i n t r a — 
th o ra c ic  abnorm ality , considered  to  be o f tubercu lous o r ig in , 
which could n o t, on th e  one hand, be regarded  as a c tiv e  b u t ,  on 
the o th e r , c o n s is te d  o f more emphatic evidence o f d isea se  than  
merely a few c a lc i f i e d  sp o ts  o r an o b l i te r a t io n  of the  co sto — 
phrenic ang le .______________________________________
throughout th e  whole Campaign, th e  h ig h e s t y ie ld  being  10.37 in  
P o rt Glasgow Burgh and th e  low est 0 .14  in  A ird r ie  Burgh. The 
p ro p o rtio n  o f s ig n if ic a n t  cases c la s s i f i e d  as a c tiv e  a lso  v a r ie d  
co n sid e rab ly , from 13 p e r  cen t, in  P o rt Glasgow Burgh to  89 p e r  
c en t, in  A ird n e  Burgh, the  average fo r  the whole Campaign being  
36 p er c en t. The r e s u l t s  show th a t  an in c reas in g  p ro p o rtio n  o f  
the  new s ig n if ic a n t  cases were a llo c a te d  to  th e  a c tiv e  group and 
th a t  the  r a te  o f id e n t i f ic a t io n  of p a tie n ts  re q u ir in g  o b serv atio n  
f e l l  as th e  Campaign p rogressed .
7* R ela tio n sh ip  between the  survey y ie ld  and o th e r  in d ic e s  o f  
tu b e rc u lo s is  prevalence
The in d ic e s  o f  tu b e rc u lo s is  prevalence in  common use a t  th e
p re sen t tim e are  the  ra te s  o f  death  and new n o t i f ic a t io n s  re p o rte d
to  th e  R e g is tra r  General and to  M edical O ffice rs  o f H ealth  o f
lo c a l  h e a lth  a u th o r i t ie s  re sp e c tiv e ly . Less f re q u e n tly , the
number o f  p a t ie n ts  r e g is te r e d  as under trea tm en t o r su p erv ision
and, more re c e n tly , the  frequency w ith  which school c h ild re n  are
found to  produce a tu b e rc u lin  sk in  re a c tio n , have been employed.
This l a t e r  in fo rm ation  has become a v a ila b le  on an in c re a s in g
sca le  s in ce  the  in tro d u c tio n  o f th e  B.C.G. v acc in a tio n  programne
3€
in  1954, fo r  c h ild re n  about to  leave school. Although each o f 
these in d ic e s  r e f l e c t s  an accum ulation o f  experience over a
70.
* Although a g enera l a u th o r is a tio n  fo r  the  B.C.G. v acc in a tio n  
programme fo r  school le av e rs  was is su e d  in  1953 (D.H.S. C irc u la r  
7A/53) , and a few a u th o r i t ie s  had a lread y  in troduced  approved
s c h e m e s  i n  1 9 5 2 ,  th e  a rra n g e m e n ts  w ere not a p p l ie d  on any s c a le  
u n t i l  1954.
considerab le  p e rio d , th ey  provide th e  on ly  m easures o f  the  ex ten t o f 
the tu b e rc u lo s is  problem in  any a re a  in  th e  U nited Kingdom. The 
y ie ld  o f tu b e rc u lo s is  from the tw o-year Campaign a lso  r e f l e c t s  p a s t  
experience , s in ce  the  m a jo rity  o f the  cases found were undoubtedly 
the  product o f  in fe c t io n  acq u ired  many years  e a r l i e r .  Many o f 
them must a lso  have been su ffe r in g  from a c tiv e  d isea se  fo r  seme 
time befo re  th e  co n d itio n  was id e n t i f ie d .  S ince the  response 
r a te s  were unusually  h ig h  by comparison w ith  p revious experience 
in  th i s  o r ,  indeed , in  any o th e r  country  w ith  th e  p o ss ib le  
exception  o f  some a reas  in  th e  U nited S ta te s  and, s in ce  th e  r a te s  
of tu b e rc u lo s is  m o rta li ty  and m orb id ity  were used in  the  s e le c t io n  
o f the  high p revalence  a reas  fo r  survey , i t  i s  p roper to  study  
the r e s u l t s  now ob ta ined  in  r e la t io n  to  th ese  in d ic e s  o f p a s t 
tu b e rc u lo s is  experien ce . In  th i s  s tudy , the  survey in  F ife  has 
been excluded s in ce  only a p a r t  o f the  County was covered. The 
d a ta  from th e  Lanark survey, completed in  two p a r t s ,  has been 
aggregated w ith  th e  r e s u l t  th a t  the  follow ing comparisons r e l a t e  
to  20 lo c a l  a u th o r i ty  a re a s . Since in fo rm ation  r e la t in g  to  the  
in fe c tio n  le v e l*  i s  n o t a v a ila b le  fo r  Lanark County and R utherg len  
Burgh, th ese  a reas  have been excluded from th a t  aspec t of the  s tudy . 
D e ta ils  o f  the  survey y ie ld s ,  the  n o t i f ic a t io n ,  r e g is t r a t io n  and 
death  r a t e s ,  and th e  in fe c tio n  le v e ls  a re  p re sen ted  in  Appendix 16.
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x The " in fe c t io n  le v e l"  i s  the  p roportion  o f school ch ild ren  
re a c tin g  to  th e  tu b e rc u lin  sk in  t e s t  a t  13 y ears  o f age. The 
t e s t  most commonly employed during the p e rio d  1954-56 was th e  
ir.antoux t e s t  ( te n  I.T .U .
C onsidering f i r s t  th e  in d ice s  in  c u rre n t u se , s ig n if ic a n t  
degrees o f a s s o c ia tio n  ( P ^  0 .01) can he dem onstrated between th e  
death , n o t i f ic a t io n  and r e g is t r a t io n  r a te s  fo r  r e s p ira to ry  
tu b e rc u lo s is  experienced  in  the  survey a reas  during  th e  p e rio d  
im m ediately b e fo re  the  Campaign commenced. The c o e f f ic ie n ts  o f 
c o r re la t io n  ( r )  and s tan d a rd  e r r o r  a re  ta b u la te d  below. The 
in fe c tio n  le v e l s ,  on th e  o th e r  hand, show l i t t l e  p o s it iv e  
a sso c ia tio n  w ith  th ese  in d ic e s  and must be regarded  as u n s a t i s ­
fa c to ry  m easures o f tu b e rc u lo s is  p revalence  in  t h e i r  p re se n t form.
I A ssocia tions r SE
N o tif ic a t io n  r a te  -  d eath  r a te + 0.586
N o tif ic a t io n  r a te  -  r e g is t r a t io n  ra teI + 0.769 0.229
J Death ra te  -  r e g is t r a t io n  ra te + 0.587
This l a t t e r  observation  was s u rp r is in g , s in ce  the  in fe c tio n  
le v e ls  a re  u su a lly  regarded as a s a t i s f a c to ry ,  indeed  the most 
s e n s i t iv e ,  index o f the  amount o f tubercu lous in fe c t io n  in  the  
community. The r e s u l t  i s  in  c o n tra s t  w ith  th a t  o f Palmer e t  a l .  
( 1956) ,  who dem onstrated a h igh  c o rre la tio n  between th e  
tu b e rc u lo s is  d ea th  r a te s  and the percentage o f tu b e rc u lin  
re a c to rs  among young a d u lts  in  the  U nited S ta te s  o f  America.
This unexpected fin d in g  may be a t t r ib u te d  to  d if fe re n c e s  in  th e  
standards o f assessm ent of tu b e rc u lo s is  cases and o f  th e
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tu b e rc u lin  find ings*  The in flu en c e  o f  s e le c t io n  in  determ ining 
which ch ild ren  v o lu n tee red  fo r  tu b e rc u lin  t e s t in g  under th e  B.C.G. 
v acc in a tio n  programme and the l ik e lih o o d  th a t o ld e r  c h ild re n  were 
inc luded  in  the  scheme during  the  f i r s t  y e a r  o r two o f  i t s  opera­
t io n ,  would a lso  ten d  to  v i t i a t e  the  r e s u l t s .
When th e  r a te s  o f  survey y ie ld  a re  considered  in  r e la t io n  to  
the  in d ic e s  o f  tu b e rc u lo s is  prevalence mentioned above, th e  
degrees o f  a s so c ia tio n  dem onstrated a re  d isap p o in tin g ly  low. The 
c o r re la t io n  between th e  aggregate y ie ld  o f a c tiv e  and o b serv atio n  
cases and the  n o t i f ic a t io n  r a te s  in  th e  survey a reas  i s  s ig n if ic a n t  
to  a le v e l  o f  P < 0.01 ( r  = +O.568, SE = 0 .229 ), id iile  n e i th e r  o f 
the  components reach the  P < 0.02 le v e l .  N e ith e r the  a c tiv e  
r a te s  nor th e  aggregate  r a te s  com prising the a c tiv e  and observa­
t io n  survey y ie ld  are  a sso c ia te d  to  a s ig n if ic a n t  degree w ith  the  
r e g is t r a t io n  o r  d eath  r a te s  o r w ith  th e  in fe c tio n  le v e l s .  The 
c o e f f ic ie n ts  o f  c o r re la t io n  and th e  s tan d a rd  e r ro rs  o f th ese  
a sso c ia tio n s  a re  reproduced in  Appendix 17*
I t  i s  d i f f i c u l t  to  exp la in  why the  survey a reas  d id  not 
produce y ie ld s  o f  a c tiv e  cases in  p roportion  to  t h e i r  p rev ious 
le v e ls  o f  tu b e rc u lo s is  experience . Reference w i l l  be made, 
however, to  th e  fa c t  th a t  th e  age and sex com position o f th e  cases 
and the  q u a li ty  o f d isease  found in  th ese  surveys d if f e r e d  from 
th a t of the  n o t i f ic a t io n s  in  th e  pre-Campaign y e a rs ; b u t t h i s  
was a u n iv e rsa l fin d in g  and was obtained  by th e  same ph y sic ian s  in
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both ev en ts . The most l i k e l y  exp lan ation  i s  th a t th e  type o f  
le s io n  p resen ted  to  th e ch est p h ysic ian s as the r e s u lt  o f  th ese  
s u r v e y s  w a s  d if f e r e n t  from the usual run o f  c a se s , and th a t  
more d i f f i c u l t y  was experienced  in  a llo c a t in g  p a t ie n ts  to  the a c t iv e  
and observation  groups. T his view  i s  supported by the s ig n if ic a n t  
a sso c ia t io n  dem onstrated when the aggregate o f  those groups i s  
r e la te d  to  the r a te s  o f  confirmed n o t i f ic a t io n s .  The con clu sion  
from th is  study would seem to  be th a t th e  b e s t  index o f  the  
probable y ie ld  o f  tu b e r c u lo s is  from th is  type o f survey i s  obtained  
from the recen t r a te s  o f  n o t i f ie d  ca ses  rath er than any o f  the  
other current in d ic e s  o f  p revalence. A p red ic tio n  on t h is  b a s is  
would, however, measure the t o t a l  tu b ercu lo s is  y ie ld  and not 
n e c e ssa r ily  what the p h ysic ian s regard as a c t iv e  d ise a se .
Before going on to  con sid er the age and sex c h a r a c te r is t ic s  
o f  the tu b e r c u lo s is  y ie ld ,  i t  i s  d esirab le  to  present some 
supplementary inform ation r e la t in g  to  the crude r e s u lt s  reported  
above. In  p a r t ic u la r , referen ce w i l l  be made to  th e b a c te r io ­
lo g ic a l  and r a d io lo g ic a l f in d in g s . I t  i s  a lso  convenient to  
con sid er , a t th is  s ta g e , the important group o f  d e fa u lter s  and 
the con tr ib u tio n  made by th ese  p a tie n ts  to  the m orbid ity r e s u lt s .
8. B a c te r io lo g ic a l fin d in g s
The f in d in g s  reported  here are th ose obtained  from the ch est  
physicians o f  the four C it ie s  and from the M edical O fficers  o f  
H ealth o f  a l l  other areas in vo lved  in  the Campaign. The l a t t e r
74.
received  t h i s  in fo rm atio n , to g e th e r  w ith  o th e r re le v a n t d a ta , 
concerning each p a t ie n t  through the  system  of in tim a tio n ,*  While 
the methods o f reco rd ing  the  b a c te r io lo g ic a l  r e s u l t s  were d e fin ed , 
no sp e c ia l  arrangem ents were made to  ensure th e  use o f s tan d a rd  
techniques in  th e  c o l le c t io n  o r  la b o ra to ry  in v e s t ig a tio n  o f 
specimens. The methods in  ro u tin e  use throughout th e  country  were 
considered s a t i s f a c to r y ,  even i f  minor d e v ia tio n s  in  procedure were 
employed in  d i f f e r e n t  a re a s .
Of th e  4,033 new cases o f tu b e rc u lo s is  id e n t i f ie d  among 
re s id e n ts  in  th e  survey a re a s , 1 , 131, o r 28 per c e n t . ,  were 
confirmed b a c te r io lo g ic a l ly  during the th re e  months p e rio d  o f 
observation  p e rm itted . This y ie ld  i s  equ ivalen t to  O.67  p e r  1000 
persons examined, th e  r a te s  varying between 0 .99  in  Kilmarnock 
Burgh and 0.11 in  F ife  County. The p ro p o rtio n  o f a c tiv e  cases 
which were confirm ed ranged from 70 p er cen t, in  Kilmarnock Burgh 
to  17 p e r c en t, in  Greenock Burgh. D e ta ils  fo r  each survey a re  
reproduced in  Appendix 11.
S u f f ic ie n t  in fo rm atio n  i s  a v a ila b le  from th e  fo u r C it ie s  to  
compare th e  b a c te r io lo g ic a l  s ta tu s  o f  p a t ie n ts  id e n t i f ie d  dufing
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x The system o f in tim a tio n  was in  use in  Sco tland  during  the  p e rio d  
of the Campaign. This provided fo r  the  subm ission o f  d e ta i l s  o f 
each p a t ie n t  found to  be su ffe r in g  from a c tiv e  tu b e rc u lo s is  f o r  
the f i r s t  tim e, by th e  co n su ltan t making th e  d iag n o sis , on a 
standard  form (Form 7B), to  the  Medical O ffice r  o f H ealth . This 
procedure was supplementary to  s ta tu to ry  n o t i f ic a t io n  and provided 
a summary of pe rso n al d e ta i l s ,  method o f d iscovery , b a c te r io lo g ic a l  
find ra d io lo g ic a l f in d in g s  and the  d isease  c la s s i f ic a t io n .
the surveys  w ith  those  found during  th e  normal o p era tio n  o f  the  
tu b e rc u lo s is  se rv ice s  in  th e se  a re a s . S ince the  number o f persons 
X-rayed in  th e  C ity  surveys re p re se n ts  68 per c en t, o f th e  t o t a l  
fo r  the  whole Campaign, th e  c o n tra s t between th e  p re-su rvey  and 
survey fin d in g s  can be accep ted  as re p re se n ta tiv e  o f g en era l 
experience. This com parison, summarised in  Table 15 > has been made, 
using th e  in fo rm ation  r e l a t in g  to  new cases o f re s p ira to ry  
tu b e rc u lo s is  subm itted  to  M edical O ffice rs  o f H ealth  through th e  
in tim a tio n  procedure as th e  measure of experience in  1956, I t  
w il l  be seen th a t  th i s  in fo rm ation  was ob ta ined  in  re sp e c t o f  
n early  a l l  p a t ie n ts  n o t i f ie d  in  Edinburgh, Aberdeen and Dundee, In
TABLE 15
B a c te r io lo g ic a l f in d in g s  in  the  fo u r C ity  surveys 
compared w ith  those rep o rted  during  195^
Survey
area
Confirmed n o t i f ic a t io n s  
1956
A ctive survey y ie ld  
1957 and 1958
S ta tu to ry
n o t i f i c a ­
tio n s
In tim a­
t io n s  
per cent
i
P er cent 
confirmed Number
Confirmed
Number P e rcent
Glasgow 1,732 24.7 47.2 2,369 523 22.1
Aberdeen 190 96.8 71.2 162 72 44 .4
Edinburgh 603 94.2 47 .4 473 194 41 .0
Dundee 219 97.7 56.1I
259 90 34.8
Glasgow, a lthough  only one q u a r te r  o f the  n o t i f i e d  cases were 
rep o rted  in  t h i s  way in  1956, the  r e s u l ts  a re  comparable w ith  those  
o f e a r l i e r  y ea rs  and are  b e liev ed  to  r e f le c t  the  g en era l experience 
in  th a t  City* These fin d in g s  c lo se ly  approximate to  th e  reg io n a l 
experience re p o rte d  by Macgregor (1957)*
Y/hile th e  p ro p o rtio n  o f  new n o t if ic a t io n s  o f  r e s p ira to ry  
tu b e rc u lo s is  confirm ed b a c te r io lo g ic a l ly  in  the  pre-Campaign 
p eriod  in  Edinburgh and Glasgow were s im ila r ,  the  f ig u re s  f o r  
Aberdeen and Dundee were s u b s ta n t ia l ly  h ig h e r, a lthough  a t  d i f f e r e n t  
le v e ls  from each o th e r. In  each case the  survey y ie ld  o f  confirm ed 
cases i s  s u b s ta n t ia l ly  below ex p ec ta tio n  on the  b a s is  of th i s  
e a r l i e r  experience , th i s  d iffe re n c e  being g re a te s t  in  Glasgow (25 
p er c e n t .)  and le a s t  in  Edinburgh (6 p e r c e n t .) .  These fin d in g s  
are in  keeping w ith  the  expressed in te n tio n  o f the  Campaign, 
namely, to  f in d  th e  d isease  a t  an e a r ly  s tag e , i f  p o ss ib le  b e fo re  
i t  had become in fe c tio u s  to  o th e rs . On th e  o th e r hand, i t  seems 
l ik e ly  th a t  th e  co n siderab ly  h ig h e r load  o f c l in i c a l  work which 
f e l l  on th e  ch est c l in ic s  fo llow ing th ese  surveys a f fe c te d  the  
r e s u l ts  by promoting th e  immediate use of a n t i - tu b e rc u lo s is  drugs 
before  f u l l  b a c te r io lo g ic a l  in v e s t ig a tio n  had been completed.
There seems l i t t l e  doubt th a t  th i s  p r a c t ic e , which i s  being  
ro u tin e ly  employed on an in c re a s in g  sca le  as  a measure o f  trea tm en t 
o r chemoprophylaxis, was re sp o n sib le  fo r  a r t i f i c i a l l y  reducing the  
le v e l o f b a c te r io lo g ic a l  confirm ation  which would have been 
demonstrated in  th e  absence o f ea rly  drug trea tm en t.
7 7 .
The y ie ld  o f confirm ed cases in  th e se  surveys was no t 
p re d ic tab le  from any o f th e  o th e r m orb id ity  d a ta . A sm all p o s i t iv e  
a sso c ia tio n  w ith  th e  r a te  fo r  a c tiv e  cases found in  the  survey a re as  
i s  dem onstrated ( r  = +0.400, SE = 0 .2 2 9 ), b u t t h i s  does n o t achieve 
s t a t i s t i c a l  s ig n if ic a n c e . No s ig n if ic a n t  c o r re la t io n  can be 
dem onstrated between th e  r a t e s  fo r  confirm ed cases and th e  
aggregate o f  th e  a c tiv e  and observation  survey y ie ld s  ( r  = +0.152,
SE = 0 .2 2 9 ), o r  w ith  p rev ious experience o f the  n o t i f ic a t io n  
( r  = -0 .1 4 2 , SE = 0 .2 2 9 ), o r death  r a te s  ( r  = -0 .2 8 1 , SE = 0 .229 ). 
Reference w il l  be made in  a  l a t e r  p a r t  o f th i s  paper (pagefOO ) to  
the p ro p o rtio n  o f  cases confirm ed b a c te r io lo g ic a l ly  a t  d i f f e r e n t  
ages in  th e  two sexes.
9. R ad io lo g ica l fin d in g s
Inform ation  r e la t in g  to  th e  ra d io lo g ic a l ex ten t o f th e  d isea se  
among re s id e n ts  c la s s i f ie d  as su ffe r in g  from a c tiv e  tu b e rc u lo s is  
during the surveys in  Glasgow, Aberdeen and Dundee has been 
ab s trac te d  fo r  comparison w ith  the experience o f new n o t i f ic a t io n s  
in  1956. The Edinburgh survey d a ta  were c la s s i f i e d  according to  
the system in  cu rre n t use in  the  U nited S ta te s  and i s  not comparable 
w ith o th e r  S c o ttis h  m a te r ia l.  The l a t t e r  r e s u l t s ,  re p o rte d  by 
S e ile r  e t  a l .  (1958), show th a t  th e  y ie ld  o f new cases from th e  
survey in  th a t  C ity  comprised a s ig n if ic a n t ly  sm alle r p ro po rtion  
of advanced cases among a d u lt males (P < 0.001) and fo r  th e  
aggregate o f b o th  sexes (P < 0 .005 ), when compared w ith  th e
n o tif ic a t io n  d a ta  f o r  1957- S im ila r  d if fe re n c e s  were found when 
the presence of lung c a v ita t io n  was compared in  th e se  two groups* 
For fem ales th e  d if fe re n c e s  were not s ig n if ic a n t*
The ra d io lo g ic a l  e x te n t o f th e  d isease  id e n t i f ie d  in  the  
Glasgow, Edinburgh and Aberdeen surveys, has been measured by th e  
p roportion  o f cases p re sen tin g  le s io n s  in  one o r  b o th  lungs* An 
in te rp re ta t io n  based  on such a c la s s i f ic a t io n  has severe  l im i ta ­
tio n s  since i t  does not measure the amount o f lung t i s s u e  
involved. The f in d in g s  su g g est, however, th a t  a  s l ig h t ly  h ig h e r 
p roportion  o f  cases were c la s s i f i e d  as u n i la te r a l  in  the  surveys 
compared w ith  th e  f in d in g s  from the  1956 n o t i f ic a t io n  d a ta . In  
Glasgow and Dundee, th e  p ro p o rtio n  o f survey cases in  which th e  
d isease  was con fined  to  one lung was 62 and 67 p e r c e n t . , compared 
w ith 56 and 65 p e r  c en t, re sp e c tiv e ly  among n o t i f ie d  p a t ie n ts  in  
1956. These p ro p o rtio n s  were s im ila r  in  Aberdeen*
10. Prevalence o f tu b e rc u lo s is  among persons f a i l in g  to  co -opera te  
during  th e  mass radiography Campaign
I t  has been s ta te d  th a t  one o f the  major d e fec ts  o f  the  
community X -ray survey l i e s  in  th e  fa c t th a t  the  prevalence o f 
tu b e rcu lo s is  i s  l ik e ly  to  be h ig h e r among those  who do no t 
co-operate . One o f  the  p r in c ip a l  o b jec ts  o f th e  Supplementaiy 
Survey c a r r ie d  out in  one o f  th e  m unicipal wards in  Edinbux*gh 
(FLetcher e t  a l . , 1959) was to  f in d  out whether o r no t th i s  
suggestion had any substance. Reference has been made to  th i s
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study in  an e a r l i e r  p a r t  o f th i s  paper (page 5 8 ). During th e  
Supplementary Survey, 526, o r o n e -q u a rte r of th e  2,156 a d u lts  who 
had fa i le d  to  a tte n d  th e  main survey o r the  o th e r  exam inations 
c a r r ie d  out in  a s s o c ia tio n  w ith  i t ,  were persuaded to  be X-rayed* 
Three new cases o f  a c tiv e  tu b e rc u lo s is  and 12 re q u ir in g  observa­
t io n  were found. I h i l e  i t  i s  im possible to  draw firm  conclusions 
in  view o f  the  sm all response , th e  r e s u l ts  show th a t  the  male 
prevalence o f a l l  forms o f tu b e rc u lo s is  among those  no t examined 
during th e  main survey was s ig n if ic a n t ly  h ig h e r a t  a l l  ages when 
compared w ith  th e  survey case y ie ld .  For a c tiv e  d isease  th e  
d iffe ren ce  was s t a t i s t i c a l l y  s ig n if ic a n t  only between 35 and 64 
years of age. Among fem ales the  only group showing a 
s ig n if ic a n t ly  h ig h e r prevalence in  the  Supplementary Survey were 
those aged 65 y e a rs  and over.
11. D e fau lte rs
No sp e c ia l arrangem ents were made u n t i l  the b ta r t  o f the 
1958 programne to  c o l le c t  ro u tin e  d a ta  r e la t in g  to  those  who 
fa i le d  to  a tte n d , when in v i te d  to  do so , a t  any s tag e  a f t e r  t h e i r  
f i r s t  exam ination by th e  mass radiography se rv ic e . Persons were 
c la s s i f ie d  as  d e fa u lte r s  a t  two s tag e s , f i r s t ,  when th ey  f a i l e d  to  
keep an appointment a t  a r e c a l l  u n it fo r  a f u l l  s iz e  ch es t 
radiograph and, second, when they  fa i le d  to  a tte n d  th e  lo c a l  ch est 
c l in ic  fo r  c l in ic a l  c o n su lta tio n . The former group was
a r t i f i c i a l l y  exaggerated  by the  f a c t  th a t  many people examined a t  
the end of a  survey were unable to  keep appointm ents b e fo re  th e  
r e c a l l  u n its  were withdrawn. At th e  end o f each su rvey , the  
photofluorogram s o f each  d e fa u lte r  were r e - s c r u t in is e d  and 
p a r t ic u la r s  of a l l  th o se  in  whom the  presence of s ig n if ic a n t  
pulmonary d isea se  was confirm ed were re fe r re d  to  th e  lo c a l  ch est 
c l in ic .  While th e  number f a i l in g  to  keep an appointment a t  a 
r e c a l l  c en tre  in d ic a te s  th e  amount o f d i f f i c u l ty  experienced  in  
ob tain ing  immediate co -o p era tio n  a t  th i s  s tag e , i t  does not measure 
the lo s s  from p e r s is te n t  d e fa u lt .  F u rth e r, the  amount o f 
a d d itio n a l work which th ese  surveys e n ta i le d  made i t  im possible 
fo r  the  c l i n i c a l  and p u b lic  h e a lth  se rv ice s  to  complete t h e i r  
f u l l  p re ssu re  on a l l  who f a i le d  to  a tte n d  a t  the chest c l in ic s  fo r  
fu r th e r  assessm ent w ith in  th e  p re sc rib ed  follow-up p e rio d . No 
attem pt was made to  fo llo w  up p a tie n ts  re fe r re d  d i r e c t  to  t h e i r  
general p ra c t i t io n e r s  f o r  c a rd iac  and o th e r non-pulmonaiy 
co nd itions.
Of th e  27,983 persons r e c a l le d  fo r  exam ination on la rg e  
film s o f th e  ch est during  the 1958 programme, 677# o r 2 .4  p e r  c e n t . ,  
f a i le d  to  a tte n d . Of th e se , 385, o r 1.5 per c e n t . ,  p resen ted  
rad iograph ic  evidence o f r e s p ira to ry  tu b e rc u lo s is . During t h i s  
period  10,655 persons were re fe r re d  to  lo c a l  ch es t c l in ic s  and 
of th e se , 560, or 5 .3  per c e n t . ,  had f a i le d  to  a tten d  w ith in  a 
period o f th re e  months. The number of d e fa u lte rs  regarded as
8 1 .
tuberculous ( a c t iv e  o r  re q u ir in g  ob serv a tio n ) a t  t h i s  s tag e  was 
299, o r 2 .8  p e r c en t, o f  those  re fe r re d . Thus, 4 .4  p e r c en t, o f  
the t o t a l  y ie ld  o f s ig n if ic a n t  cases o f tu b e rc u lo s is  f a i l e d  to  
p resen t them selves fo r  c l i n i c a l  c o n su lta tio n , w ith in  th e  p re sc r ib e d  
follow-up p e rio d , during  1958. A summary o f th ese  f in d in g s  i s  
reproduced in  Table 16.
TABLE 16
D efau lte rs  during  the  1958 survey programme 
(R esiden ts  and n o n -re s id e n ts)
Attendances 757,869
R ecalls  ( a l l  d iagnoses) 27,893
New tu b e rc u lo s is  
cases found 
(in c lu d in g  d e fa u lte r s )
A ctive 1,262
O bservation ■ 2,083
At r e c a l l  u n its
T ubercu losis cases 385
D efaulters
Other diagnoses 292
At ch est 
c l in ic s
T uberculosis
cases
A ctive 28
O bservation 164
In a c tiv e 107
Other diagnoses 261
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P a rt B. T ubercu losis  y ie ld  in  age and sex groups
F u ll d e ta i l s  o f  th e  tu b e rc u lo s is  y ie ld  o f new cases  in  age and 
sex groups fo r  each a re a  inc luded  in  th e  1937-58 programme o f 
community X-ray surveys a re  p resen ted  in  Appendices 12 to  15 and 
summarised in  a number o f  ta b le s  to  be p resen ted  in  th i s  s e c tio n  o f 
the paper. The r a te s  a re  expressed as th e  number o f  p a t ie n ts  found 
among every 1000 o f th e  re s id e n t p o pu la tion  examined.
12. T ubercu losis  y ie ld  from th e  e n tire  Campaign
The age and sex s p e c if ic  r a te s  fo r  a c tiv e  tu b e rc u lo s is  and f o r  
tu b e rcu lo sis  re q u irin g  o b servation  are  i l l u s t r a t e d  in  F igures 8 and 
9 while th e  r a t e s ,  numbers and d is t r ib u t io n  o f cases found during 
the whole Campaign a re  summarised in  Table 17*
The r a te s  f o r  a c tiv e  d isea se  were 3.22 f o r  males and 1.83 f o r  
females. For d isea se  re q u irin g  o b servation , the  corresponding 
fig u res  were 5.48 and 3 .31. The excess among m ales, due to  th e  
s u b s ta n tia lly  h ig h e r y ie ld  over th e  age o f 35 y ears  fo r  both types 
of case, was found in  a l l  a reas  w ith  the  exception  o f West Lothian 
and F ife .
A ctive d ise a se  among men was found w ith in c reas in g  frequenter 
with advancing age, the  r a te s  p rogressing  in  an alm ost s t r a ig h t  
l in e  from 2.11 among those  aged 15-24 years  to  4 .90  among those 
of 60 yGars and over. Among women, the p o s itio n  was rev e rsed  
although here th e  1 was not pronounced u n t i l  th e  age o f  35 years  
was reached. The r a te s ,  corresponding to  those fo r  men, were
8 4 .
TABLE 17 
T ubercu losis  Campaign Y ield  
New cases among re s id e n ts  during  1957 and 1958
Age groups
A ctive cases O bservation cases P er
cen t
a c tiv e
Bate | 
p e r  | 
1000
Number
X
Per
cent
Hate
per
1000
Number
X
P er
cen t
Males
-15 0.95 26 0.6 0.58 16 0.2 61.9
15- 2.11 322 8.0 1.74 265 3.5 54.9
25- 2.50 372 9.2 3.63 540 7 .4 40.8
35- 2.75 399 9.9 5.20 755 10.4 34.6
45- 4.00 761 18.9 8.25 1,571 21.6 32.6
60+ 4.90 504 12.5 10.28 1,057 14.5 32.3
A ll Males 3.22 2,384 59.1 5.48 4,204 57.9 36.2
Females
-15 0.72 19 0.5 0.61 16 0 .2 54.2
15- 2.34 463 11.5 1.83 328 4 .5 58.2
25- 2.36 396 9.8 4.09 686 9 .4 36.7
35- 2.13 373 9.2 4.25 743 10.2 33 .4
45- 1.21 284 7 .0 3.58 842 11.6 25.4
60+ 0.79 113 2.8 3.14 447i 6 .2 20.2
A ll Females 1.83 | 1,649 40.9 3.31 | 3,063 42.1 35.0
Both sexes 2.38 | 4,033 100 4.29 | 7,267 100 35.7
x  Excludes two female cases -  age not s ta te d .
2.3A a t  15-24 y ea rs  and 0,79 over 60 years  o f age. Over t h i s  age 
range the  r a te s  fo r  men were more than  doubled w hile those f o r  
women were more th an  ha lved , A fe a tu re  o f th e  Campaign was th e  
low ra te  o f  d iscovery  o f p a t ie n ts  among those under 15 y ears  o f
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age. Only 45 a c tiv e  cases were id e n t i f ie d  among th e  54,075 ch ild re n  
of both  sexes examined, the  ra te  being  0 .83. Of th e se  c h ild re n ,
32 were re p o rte d  in  Glasgow.
T ubercu losis  re q u ir in g  observation  was a lso  found most 
frequen tly  among o ld e r  men, the  r a te s  advancing s te a d i ly  from 1.74 
among those  aged 15~24 y e a rs  to  10.28 among those over 60 y ea rs  o f 
age. The r a te s  f o r  women d if f e r e d  in  t h e i r  age d is t r ib u t io n  and 
the shape o f  the  curve c o n tra s te d  w ith  th a t  fo r  female a c tiv e  
cases. The low est r a te  o f 1.83 in  th e  15-24 age group was 
followed by an in c re ase  to  4*09 and 4 .25  in  the  middle age range 
and a red u c tio n  to  3 .14  among those  aged 60 y ears  and over. Here 
again, the r a te  o f id e n t i f i c a t io n  among ch ild ren  was low, only 32 
cases being found among b o th  sexes a t  a r a te  o f 0.59 p e r 1000 
examined.
The most p ro f i ta b le  sources o f new cases were o ld e r men and 
younger women. R ather l e s s  than  tw o -th ird s  o f a l l  the  a c tiv e  cases 
found were m ales and about o n e -th ird  were men o f 45 y ears  o r over.
More than h a l f  o f  th e  male a c tiv e  p a tie n ts  were 45 years  o f age o r 
over and n early  th re e -q u a r te rs  o f the  females were between 15 and 
44 years o f age. A r a th e r  h ig h e r p roportion  (63 p e r c e n t .) o f  the  
Bale observation  cases belonged to  the o ld er group and a lo w e r  
proportion o f female cases (57 p e r  c e n t.)  were young a d u lts .
The p ro p o rtio n  o f  p a t ie n ts  a llo c a te d  to  the a c tiv e  and 
observation groups showed a d i s t in c t  a sso c ia tio n  w ith  age, the
87.
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figure decreasin g  w ith  in c re as in g  y e a rs . Over th e  whole Campaign, 
approximately o n e - th ird  o f  those p re sen tin g  s ig n if ic a n t  evidence 
of re s p ira to ry  tu b e rc u lo s is  were c la s s i f i e d  as a c t iv e ,  th e  
proportion being  alm ost equal in  both  sexes. Among men the  
p roportion  f e l l  from 55 to  32 p er c en t, and among women, from 54 
to  20 p er cen t, o f the  s ig n if ic a n t  y ie ld  between the  youngest and 
o ldest ad u lt age groups. While th i s  find ing  suggests th a t  th e  
sev e rity  o f the  d ise a se  v a r ie d  w ith  age, i t  i s  no t u n lik e ly  th a t  i t
was in flu en ced  by the  tendency among physicians to  regard  the
prognosis more s e r io u s ly  among younger people.
13* A ctive tu b e rc u lo s is  y ie ld  from the  C ity  surveys
The y ie ld  o f  new cases o f a c tiv e  tu b e rc u lo s is  in  the  C it ie s  i s
tab u la ted , in  age and sex groups, in  Appendices 12 and 13 and
i l lu s t r a t e d  in  F igure 8. C onsidering f i r s t  the y ie ld  among men, 
experience in  each o f  th e se  surveys was s im ila r  in  th a t  th e  r a te s  
increased  p ro g re s s iv e ly  w ith  advancing y e a rs . At every age, 
however, th e  y ie ld  was s u b s ta n t ia l ly  h ig h er in  Glasgow, follow ed 
in  order by Dundee, Edinburgh and Aberdeen. Another d iffe ren c e  
was the  ex ten t to  which the  r a te s  advanced over the ad u lt age 
span. In  Edinburgh, th e  y ie ld  in  the o ld e st age group was f iv e  
times th a t  among th e  youngest a d u lts , the comparative f ig u re s  fo r  
Aberdeen, Dundee and Glasgow being fo u r, th re e  and two tim es 
re sp ec tiv e ly . In  Edinburgh and Aberdeen the  in c rease  in  the 
ra te s  was g re a te s t  in  young a d u lt l i f e ,  ^daile in  Glasgow and 
Dundee they  advanced most s te e p ly  a f t e r  35 years  o f age.
8 9 .
The age d is t r ib u t io n  o f  th e  y ie ld  o f a c tiv e  cases among 
women was d i f f e r e n t  in  each o f  th e  C it ie s .  Although th e  ra te s  in  
Glasgow were two o r th re e  tim es h ig h e r than  th o se  in  Aberdeen, 
experience in  b o th  was comparable in  th a t  th e re  was a p ro g ressiv e  
reduction w ith  in c re a s in g  age. The y ie ld  in  the  o ld e s t group was 
about o n e - th ird  o f th a t  in  th e  youngest in  both case s , w hile th e  
ra te  of re d u c tio n  w ith  advancing y ears  was ra th e r  f a s t e r  among 
younger and o ld e r  women in  Aberdeen, and in  m id-adu lt l i f e  in  
Glasgow. In  Edinburgh and Dundee the  r a te s ,  and th e i r  d is t r ib u t io n ,  
were d if f e r e n t  from those  a lread y  mentioned, but s im ila r  to  each 
o ther in  th a t  th e re  was a peak o f  prevalence in  the  35-44 ago group 
in  both  c ase s , th i s  being  much more c le a r ly  d e fined  in  the  l a t t e r  
C ity.
14. A ctive tu b e rc u lo s is  y ie ld  in  the  Burgh and County surveys 
The survey y ie ld  o f  new cases of ac tiv e  tu b e rc u lo s is , a t  
d if fe re n t ages in  the  two sexes, in  the Burgh and County aggregates 
are i l l u s t r a t e d  in  th e  histogram s in  F igure 12. The r a te s  f o r  a  
number o f th e  in d iv id u a l a reas  are i l lu s t r a t e d  in  Figure 10. The 
Burgh aggregates follow ed th e  general p a tte rn  fo r  male a c tiv e  
cases, the r a te s  in c reas in g  p ro g ressiv e ly  w ith age, while the 
County aggregates p resen ted  a s l ig h t  But i l l - d e f in e d  tendency in  
th is  d ire c tio n . Both these  aggregates i l l u s t r a t e  the p rog ressive  
f a l l ,  w ith  in c re a s in g  age, in  the r a te s  fo r  females. The ra te s  
fo r the C i t ie s ,  Burghs and Counties surveys, reproduced in  Table 18, 
:id lu s tra te  th e se  tre n d s .
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TABLE 18
Survey y ie ld  o f a c tiv e  tu b e rc u lo s is  in  Glasgow and the  
aggregates o f the  o th e r  th re e  C i t ie s .  Burghs and Counties
Age and sex r a te s  p e r  1000 a d u lts  examined
Survey Areas
Age Groups A ll A dultsbo th
sexes15- 25- 35- | 45- 60+ a d u lts
Glasgow
M 3 .4 3 .5 3.9 6 .7 7.0 4 .8
3 .8
F 4 .0 3.8 3.2 1.8 1.3 2 .9
Other th re e M 1.0 1.9 2.5 2.9 4 .4 2.5 1 .8C itie s
F 1.5 1.5 1.8 1.1 0 .7 1.3
Buighs
M 1.5 1.7 1.7 2.1 3 .9 2 .0
1.5
F 1.5 1.6 1.1 0.6 0.2 1 .0
Counties
M 1.8 2 .0 1.7 1.8 2.3 1 .9
F 2 .0 1.6
1* N
0 .7 0.5 1.2
1 .4
15. Y ield  o f  cases o f  tu b e rc u lo s is  req u irin g  observation  from th e  
C ity  surveys
The y ie ld  o f new cases re q u irin g  observation  in  each o f th e  
four C it ie s  i s  i l l u s t r a t e d  in  Figure 9 d if f e r e n t  age and
sex groups* These show prevalence inc reasin g  p ro g ress iv e ly  w ith  
age among men, Glasgow again  occupying th e  h ig h est p lace  a t  a l l  
ages follow ed by Edinburgh, Aberdeen and Dundee in  descending 
order* A s ig n if ic a n t  observation  i s  th a t  Dundee occupies the 
lowest p la c e , a f t e r  being in  th e  second h ig h est p o s itio n  fo r  th e
92.
active case y ie ld .  In  Glasgow, th e  r a te s  in c reased  f iv e  tim es 
between the  youngest and o ld e s t a d u lt male age groups w hile Edinburgh 
advanced n in e , Aberdeen ten  and Dundee 17 tim es over th i s  age span, 
the ra te  o f  th e  in c re a se  being g re a te s t  among younger persons in  
each case.
Among fem ales, th e  age p a tte rn  o f the  observation  group was 
much le s s  e a s i ly  id e n t i f i a b le .  The ra te s  in  Aberdeen, Dundee and 
Edinburgh tended  to  in c re a se  w ith age, w hile those in  Glasgow f e l l  
f a i r ly  qu ick ly  a f t e r  reach ing  a peak in  the 25-34 y e a r  p e rio d .
The r a te s  fo r  o b se rv a tio n  cases in  Glasgow and the  aggregates o f 
the th re e  o th e r C i t i e s ,  the Burghs and Counties surveyed a re  
summarised in  Table 19.
16. Y ie ld  o f  cases o f tu b e rc u lo s is  req u irin g  observation  from the  
Burgh and County surveys
The r a te s  f o r  m ales in  th e  aggregates of the Burghs and 
Counties fo llow  th e  p a t te rn  p rev iously  described  w hile th e  female 
ra te s  again  show an i l l - d e f in e d  d is t r ib u t io n . The ra th e r  h ig h e r 
County r a te s  were unexpected and may be accounted fo r  by the  in flu en ce  
of s e le c tio n  in  a re as  where p u b lic  response was s ig n if ic a n t ly  lower.
A s im ila r  excess was dem onstrated fo r  female a c tiv e  cases in  the  
County a re a s , e s p e c ia l ly  those in  th e  o ld e r age groups. The ra te s  
fo r both aggregates a re  s ig n if ic a n tly  lower than  those fo r  Glasgow 
end the th re e  o th e r C i t ie s ,  a t  a l l  ages over 25 y e a rs . The Burgh 
and County r a te s  f o r  both  a c tiv e  and observation  cases are  
presented in  Table 19 and i l l u s t r a t e d  in  Figure 12.
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TABLE 19
Survey y ie ld  o f  tu b e rc u lo s is  re q u ir in g  o b servation  in  
Glasgow and th e  aggregates of the  o th e r th re e  C i t ie s .  
Burghs and Counties
Age and sex r a te s  p e r 1000 a d u lts  examined
Survey Areas
Age Groups A ll
a d u lts
A dults
i
15- 25- | 35- 45- 60+ bo thsexes
Glasgow
M 2.7 5 .7 7.5 12.7 14.3 8.3
6.6
F 3-3 6.9 6.8 5.2 3 .7 5 .2
Other th ree M 1.1 2.5 4 .6 7.3 10.2 5.1 00.
! C itie s
I P 0.8 2.6 3.2 3 .4 3 .7 2.8
I
Ii
Burghs
' M 1.0 2 .0 3.3 3.1 4 .9 2 .7
I P 1 .0 2 .4 2.3 1 • 6 : 1.3i 1 .7
2* 2
Counties
M 1.5 2.4  ! 3.2 4.5 6.8 3 .6
2.5
| p j 0 .8 1.9 I 2 .4  ! 2.1 j 2.2 1.9
17* Comparison “between th e  y ie ld  o f a c tiv e  cases and those 
re q u ir in g  observation
Table 20 shows th e  p ro p o rtio n  o f s ig n if ic a n t cases a llo c a te d  
to  th e  a c tiv e  group in  the  surveys in  Glasgow and the  aggregates o f 
the o th e r th re e  C i t ie s ,  th e  Burghs and Counties* Under 25 years  
of age, cases o f s ig n if ic a n t  tu b e rc u lo s is  among bo th  sexes were 
a llo ca ted  more fre q u e n tly  to  the  ac tiv e  than to  the  observation  
group. Over 25 y e a r s ,  bo th  sexes were more o ften  c la s s i f ie d  as 
requ iring  o b serv a tio n , th e  p ro p o rtio n  assessed  in  th i s  way
94,
increasing w ith  advancing age* Except in  Glasgow, young women were 
placed in  th e  a c tiv e  ca teg o ry  more freq u e n tly  than  young men, w hile 
men were c la s s i f i e d  in  th i s  way more o f te n  than women above the  age 
of 25 years . Over a l l ,  r a th e r  le s s  than  o n e - th ird  o f those 
p resenting evidence o f s ig n if ic a n t  tu b e rc u lo s is  were p laced  in  t h i s  
categoxy.
TABLE 20
Proportion  o f s ig n i f ic a n t  tu b e rc u lo s is  cases a l lo c a te d  to  
the ac tiv e  group by sex and age in  d if f e r e n t  survey aggregates
A ctive cases as a p e r  cen t, of s ig n if ic a n t  y ie ld  
among a d u lt re s id e n ts
P e r c en t, a c tiv e  cases in  age groups
Survey a reas
15- 25- 35- ! 45-
i
' 60+ A llad u lts
A dults
bo th
sexes
Glasgow
M 56 38 35 34 33 37
36
P 55 35 32 26 27 35
Other th re e M 49 44 35 28 30 33
32C itie s P 65 37 35 24 15 31
Burghs
M 60 45 34 40 ; kk W 40
P 62 39 37 26 13 38
Counties
M 54 51 35
i
I 27 ! 25i 35
37
P
, 71
45
--
33
, I 25
i  18I
40
I
The ra te s  fo r  a c t iv e  and observation  cases o f  tu b ercu lo sis  are 
il lu s tr a te d  and compared in  the histogram s in  Figures 11 and 12*
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With th e  o u ts tan d in g  exception  o f  Dundee, th e  l a t t e r  exceeded th e  
former a t  a l l  ages over 25 y e a r s , w hile th e  re v e rse  was the  
almost u n iv e rsa l experience among young a d u lts  o f  bo th  sexes.
In  Dundee, however, th e  a c tiv e  case r a te s  were h ig h e r a t  a l l  ages, 
w ith the  excep tion  o f  men between 45 and 64 y ears  and women o f 
60 y ears  and over. This l a t t e r  f in d in g  i s  not l ik e ly  to  be due 
to  b ia s  in  favour o f th e  a c tiv e  group on th e  p a r t  o f the  lo c a l 
physic ians s in ce  one in  f iv e  o f  the  s ig n if ic a n t  cases id e n t i f ie d  
in  th a t  C ity  were confirm ed b a c te r io lo g ic a l ly  compared w ith  one in  
s ix  in  Aberdeen, one in  n ine in  Edinburgh and one in  twelve in  
Glasgow. The more probable exp lanation  o f  th i s  excep tional 
r e s u l t  in  Dundee i s  th a t  d iffe re n c e s  in  c l in ic a l  assessment 
occurred in  the  b o rd e rlin e  cases which could have been a llo c a te d  
to  e i th e r  the  o b servation  o r in a c t iv e  groups. Another 
p o s s ib i l i ty  i s  th a t  t h i s  experience r e f le c ts  d iffe re n c e s  in  the  
standards o f b a c te r io lo g ic a l  in v e s t ig a tio n  employed in  the vario u s  
a re a s . I t  seems l ik e ly  th a t  bo th  of these  f a c to rs  played a p a r t .  
The p ro p o rtio n  o f  a c tiv e  cases confirmed b a c te r io lo g ic a lly  in  
Dundee was 34 p e r  c e n t . ,  compared w ith 41 per c en t, in  Edinburgh, 
46 p e r cen t, in  Aberdeen and 22 p e r  cen t, i n  Glasgow.
18. Y ie ld  o f s ig n if ic a n t  tu b e rc u lo s is .
The combined y ie ld  o f a c tiv e  and o b serv atio n  cases in  the  
d if f e r e n t  groups o f  a re a  surveyed i s  shown in  Table 21. This
9&
TABLE 21
Y ie ld  o f  s ig n if ic a n t  tu b er c u lo s is  in  Glasgow and the  
aggregates o f the o th er C it ie s .  Burghs and Counties
Bates per 1000 ad u lts  examined
Survey areas
Age Groups A ll A dults ■
15- 25- 35- 45- 60+ adu lts
both
sexes
Glasgow
M 6.2 9 .2 10.4 19.4 21.3 13.2
10.4
F 7.3 10.7 10.0 7.1 5 .0 8.1
Other three H 2.1 4 .4 7.0 10.2 14.6 7.6 5.7C it ie s
F 2.3 4 .0 5.0 4 .5 4 .4 4.1
Burghs
m 2.4 3.7 4 .9 5.2 8.8 4 .7
F 2.5 4 .0 3 .4 2.1 1.5 2.8
3.6
Counties
M 3.3 4 .4 4 .9 6.4 9.1 5.4
4 .2
i I| P i 2 .7 i 3 .5  j 3 .8 i 2 .8 i 2- 7 i 3.1
i l lu s t r a t e s  c le a r ly  the su b s ta n tia l excess  o f prevalence in  Glasgow 
compared w ith  the other aggregates -  th is  ex cess  being experienced  
by both sexes  at a l l  a g es , but p r in c ip a lly  in  young adu lt l i f e .
The aggregate ra tes  in  Edinburgh, Aberdeen and Dundee were 
su b s ta n t ia lly  grea ter  than th ose  in  the Burghs and Counties a f t e r  
the age of 35 years fo r  both men and women, w hile the County y ie ld  
exceeded th a t fo r  the Burghs over the o ld er  age range* For the 
C it ie s  the r a te s  fo r  both sexes  a t  a l l  ages in  Glasgow were 
considerably h ig h er  than those in  a iy  o f  the o th ers , fo llow ed  in
99.
order by Edinburgh, Aberdeen and Dundee. In  a l l  th e se  a re a s  th e  
male r a te s  fo r  s ig n if ic a n t  cases showed the  same s teep  upward 
grad ien t w ith  in c re a s in g  age w hile the r a te s  f o r  women readied a 
peak a t 25-34 o r  35-44 y e a rs .
19. Confirmed cases in  th e  fo u r C itie s
While th e  Glasgow ra te  fo r  a d u lts  o f both sexes exceeded  th e  
o th e rs , i t  d id  not do so by nearly  such a wide margin as th a t  
dem onstrated when th e  y ie ld  o f a c tiv e  and observation  cases  was 
compared. The confirm ed case r a te  fo r  th i s  C ity  was only 12 p e r  
cent, h ig h e r w hile the  a c t iv e , observation  and s ig n if ic a n t  case 
ra te s  were alm ost tw ice th a t  in  the  th re e  o th e r C i t ie s .  The 
frequency w ith  which confirmed cases were id e n t i f ie d  in  age and 
sex groups fo llow s the  g en era l p a tte rn  o f y ie ld  fo r  a c tiv e  cases 
in  the two sexes a t  d if f e r e n t  ages. The same p ro g ressiv e  
increase  w ith  age among men and decrease w ith  age among women, i s  
c le a r ly  dem onstrated. These fe a tu re s  a re  i l l u s t r a t e d  in  Table 22 
and in  F igure  13*
TABLE 22
Y ie ld  o f tu b e rc u lo s is  cases confirm ed b a c te r io lo g ic a l ly  
in  th e  fo u r C it ie s
R ates p e r 1000 ad u lts  examined
Age groups j ! A dults
! 15- 23- | 35-
-------
45- 60+ a d u lts
bo th
sexes
Glasgow
M 0.78 0.92 0.90 1.84 1.51 1.16
0.81
F 0.86 0.78 0.55 0.31 0.21 0.53
Edinburgh
M 0.35 0.91 0.82 1.35 1.43 0.98
0.70
P 0.80 0.66 0.66 0.26 0.13 0.45
Aberdeen
M 0.10 0.64 1.19 1.35 1.55 0.91
0 .64
P; 0 .60 0.37 0.37 0.43 0.43 0.43
j
M 0.80
i
0.81 0.75 0.35 3.09 1.22
0.80Dundee
l ^
0.80 0.48 I 0.47 0.38 0.26 0.46
101.
z
o
<Q.
5U
>-Xa.
<
at
O
0
D
<
ce.
«/>«/>
<Z
tc
<
Ui>
0
£
oO P
2 - o  ^ -  b!— Ui > A4A
= 5 g  
2 2 ~
3 ^« “r z«“ U ~
*  in  D  3  in *“ "* 2 a * T “* "  <* O *  lu
£ < £
*  z  O " £
u < 2
o 03 O ’'T OJ O 00 o CNCN — — — — O O O O
J _____1___—J_____ 1__ __ 1__ __ l__ __ L _ ■ I -  ■
O'
O
ro
x  ’ 
^  o  z
O  OC U J  
—) U Jo  a  o
^ZOC
*< — UJ
— I O  CO
I
o
oil
I
00
T
o
I T"
CN
1
O
i
CD
O
1 ------ 1"
O
o  o
f
8
lID
3  
, 2
ID °CO ^
o
I
ID(N
I
ID
6o
ID
ID Oro
i
ID
CN
ID
CN
O
Q3NIHVX3 S N 0 S * 3 d  O O O I  /  Q T 3 I A  A3AM0S Q 3 W y iJ N O D
10 2 . Figure 13.
TWO-YEAS MASS RADIQG-RAHiY CAMPAIGN
SCOTLAND, 1957 -  1958
Page
IV. TUBERCULOSIS SURVEY YIELD COMPASED WITH NOTIFICATIONS
1. Survey y ie ld  compared w ith  tu b e rc u lo s is
n o t i f ic a t io n s  in  the  survey a reas
2. Age and sex d iffe re n c e s  Between tu b e rc u lo s is
survey y ie ld  and n o t i f ic a t io n s
3. Survey y ie ld  compared w ith  expected n o t i f i e s
t io n s  in  th e  survey a reas
•••! s -Use ,-v* y ie ld .  t -
i f  tM  average annusd ■- 
. K : o r  rKis-pir&lO'-y ■■'■lyv;
■. :>-.i d isadvantage %£ -«*•;
. . , i t  >1 fe ns'sd &■’«> - <:■
V ; - - :  j  '.‘ Ci ' . . ’ A ; ; > ? r  C T  U X X T
r  vvti^tic-us .y:^r;, xi:, y* x,- ;
163.
104
106
111
The preced ing  s e c tio n s  o f  t h i s  pap er have Been devoted  to  
th e  p re s e n ta t io n  o f d a ta  r e la t in g  to  th e  y ie ld  o f cases  o f 
tu b e rc u lo s is  from th e  1957-58 programme o f  community X -ray su rveys.
To a sse ss  th e  immediate va lue  o f th i s  method o f c a se -f in d in g  under 
th e  co n d itio n s  p re v a il in g  in  Sco tland  a t  th e  tim e, th e se  r e s u l t s  
are  now compared w ith  th e  re s p ira to ry  tu b e rc u lo s is  m o rb id ity  in  
th e  de fin ed  a reas  during  th e  pre-Carapaign p e rio d . The r e s u l t s  
a re  a ls o  compared w ith  th e  n o t i f ic a t io n s  which would have Been 
expected had no Campaign Been c a r r ie d  ou t.
1. Survey y ie ld  compared w ith  tu b e rc u lo s is  n o t i f ic a t io n s  in  th e  
survey a re as
Two in d ic e s  a re  used in  making t h i s  comparison. Since only 
p a t ie n ts  su ffe r in g  from a c tiv e  d isea se  a re  su b jec t to  s ta tu to ry  
n o t i f i c a t io n  to  M edical O ffice rs  o f  H ea lth , the  d a ta  r e la t in g  to  
new cases o f tu b e rc u lo s is  among re s id e n ts ,  c la s s i f ie d  in  th i s  way, 
are  used as the  measure o f the  survey y ie ld .  M orbidity  in  th e  
survey a re a s  i s  measured by the  average annual number of confirm ed 
n o t i f ic a t io n s  of r e s p ira to ry  d isea se  during 1952-56. Although t h i s  
fig u re  has th e  d isadvantage o f r e f le c t in g  experience some y ea rs  
before th e  Campaign, i t  i s  th e  most s u ita b le  index in  those  a reas  
where th e  sm all number o f n o t i f ic a t io n s  re c e iv e d  i s  su b jec t to  con­
s id e rab le  f lu c tu a tio n s  y e a r  by y ea r. While th e  number o f  no tifica tions
det@mo.ned in  th i s  way w i l l  be re fe r re d  to  from tim e to  tim e a s  th e  
"expected* m orb id ity  in  th e  survey a re a s , i t  should  be remembered 
th a t  th e  a c tu a l  e x p ec ta tio n , to  which s p e c i f ic  re fe ren ce  w i l l  be 
made, i s  l ik e ly  to  be about 20 p e r  c en t, l e s s  because o f  th e  
e s ta b lis h e d  downward tre n d  in  the country  as a whole.
The d a ta  on which th i s  comparison i s  based a re  p resen ted  in  
Appendix 19. These dem onstrate th e  s u b s ta n t ia l  advantage o f  t h i s  
method o f mass c a se -f in d in g  compared w ith  th e  id e n t i f i c a t io n  o f 
p a t ie n ts  through th e  ro u tin e  d ia g n o stic  s e rv ic e s . The y ie ld  o f  
new cases from each o f the  su rveys, none o f which la s te d  more than  
f iv e  weeks, amounted to  a s u b s ta n t ia l  p ropo rtion  o f th e  annual 
number of confirm ed n o t i f ic a t io n s  experienced during  th e  p re -  
Campaign p e rio d . In  te n  o f  th e  a reas  the  survey y ie ld  amounted 
to  more than  h a l f ,  w hile in  Glasgow and Kilmarnock i t  exceeded th e  
annual number o f n o t i f ic a t io n s  expected a t  th e  1952-56 r a te s .  The 
sm allest r e l a t i v e  y ie ld  o f cases from any survey amounted to  30 p e r 
cent* of th e  annual n o t i f ic a t io n s  in  M idlothian County.
When n o t i f ic a t io n s  and survey r e s u l ts  a re  expressed on a 
comparable tim e b a s i s ,  i t  w il l  be seen th a t  between f iv e  and 25 
times the  number o f  n o t i f ic a t io n s  expected, a t  th e  pre-Campaign 
ra te s , were id e n t i f ie d  in  th e  defin ed  a reas  during th e  survey 
period. For example, during  the f iv e  weeks o f the  Glasgow survey 
the y ie ld  o f  2,369 cases c o n tra s te d  w ith  an ex p ec ta tio n  o f 198 
n o tif ic a tio n s . S im ila r ly , y ie ld s  o f 162, 473 an& 259 compared
105.
w ith  e x p ec ta tio n s  o f  20, 55 and 20 were d is c lo se d  in  Aberdeen, 
Edinburgh and Dundee re s p e c tiv e ly ,
2, Age and sex d if fe re n c e s  between tu b e rc u lo s is  survey y ie ld  
and n o t i f i c a t io n s
For th i s  comparison the  average annual age and sex n o t i f i c a ­
t io n s  o f r e s p ir a to ry  tu b e rc u lo s is  during  1954-56 a re  c o n tra s te d  
w ith  th e  survey y ie ld  o f a c tiv e  cases  in  th e  fo u r  C i t i e s .  A 
w ider comparison i s  no t p re sen ted  s in ce  th e re  i s  co n sid e rab le  
d is to r t io n  o f  th e se  r a te s  in  th e  sm a lle r  a re a s . This study  
p rov ides s u f f ic ie n t  evidence o f  th e  e x ten t to  which th e  age and 
sex com position o f  th e  survey y ie ld  d i f f e r e d  from th a t  o f  cases 
re p o rte d  in  the  pre-Campaign p e rio d .
The d a ta  on which th e  comparison i s  based  a re  p re sen ted  in  
Appendix 20. C onsidering f i r s t  th e  number of p a t ie n ts  found in  
each of th e se  C i t ie s ,  s u b s ta n t ia l  d if fe re n c e s  a re  dem onstrated  
between the  age d is t r ib u t io n  o f cases found by survey and th o se  
rep o rted  by n o t i f i c a t io n .  Those d if f e r e n c e s , i l l u s t r a t e d  in  
Figure 14 and in  Table 23, show c le a r ly  th a t  a d u lt p a t ie n ts  more 
freq u en tly  belonged to  the  o ld e r  age group when th ese  were d is ­
covered by mass survey . Among men, 55 p e r  c en t, o f  the  a c tiv e  
survey cases and 40 p e r c en t, o f th e  n o t i f i e d  cases were 45 y ea rs  
of age and over. Among women, on th e  o th e r  hand, 26 p e r  c e n t, o f  
the a c tiv e  survey cases and 13 P©1* cen t, o f th e  n o t i f i e d  cases f e l l  
in to  th i s  age range.
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TABLE 23
A ctive tu b e rc u lo s is  survey y ie ld  and confirm ed 
annual n o t i f ic a t io n s  i n  th e  fou r C i t ie s  
(P a t ie n ts  aged 45 .years and over, exp ressed  as 
a percen tage  o f  a l l  a d u lt cases re p o rte d )
Survey Males | Females
Area N o tif ic a t io n s
1954-56
Survey
Y ie ld
N o tif ic a t io n s  
I 1954-56
Survey
Y ie ld
Glasgow 39 54
i
1 12 24
Aberdeen 43 52 15 34
Edinburgh 45 63 i 15 29
Dundee 37 54 19
j . _ . 39
A ll C it ie s 40 55 ______ 1 3 .............. 26
The d if fe re n c e  between the  number o f a c tiv e  cases  found by 
survey and th e  number re p o rted  by n o t i f i c a t io n  i s  i l l u s t r a t e d  in  
Table 24 which compares the  p ro p o rtio n  o f p a t ie n ts  id e n t i f ie d  
during th e  fo u r o r  f iv e  survey weeks w ith  the  annual n o t i f ic a t io n s  
expected, a t  th e  1954-56 le v e l s ,  in  th e  fo u r C itie s*
TABLE 24
A ctive tu b e rc u lo s is  survey y ie ld  in  fo u r to  f iv e  weeks 
compared w ith  confirm ed annual n o t i f ic a t io n s  in  the  fo u r C it ie s  
(Y ie ld  as a percentage o f n o t i f ic a t io n s )
Survey a rea  
(survey d u ra tio n )
Males Females
15-44
y ea rs
45+
y ears
15-44
y e a rs
45+
y ea rs
Glasgow (5  weeks) 105 197 108 254
Aberdeen (5  weeks) 75 109 72 218
Edinburgh (4  weeks) 64 131 52 123
Dundee (4  weeks) 96 195 87 228
108.
The ta b le  shows th a t  th e  number o f  cases o f 45 y ea rs  and over 
id e n t i f i e d  by th e se  s h o r t surveys was co n sid erab ly  g r e a te r  than  th e  
annual e x p ec ta tio n  and th a t  th i s  was p a r t ic u la r ly  so f o r  women, 
among whom th e  excess was between 23 and 154 p e r  c e n t* , compared 
w ith  a male excess o f between 9 and 97 p e r c en t. With the  
excep tion  o f Glasgow, th e  number o f survey cases under 45 y ea rs  was 
below , b u t co n sid e rab ly  more than  h a l f ,  th e  annual f ig u re  o f n o t i f i ­
cations*
S u b s ta n tia l  d if f e r e n c e s , i l l u s t r a t e d  in  F igure 15 and 
ta b u la te d  in  Appendix 20, a re  a lso  dem onstrated  between th e  n o t i f i ­
c a tio n  and survey r a te s  in  age and sex groups in  th e  fo u r  C itie s*
The d i s t r ib u t io n  o f  th e  male n o t i f ic a t io n  r a te s  i s  bimodal in  each 
case w ith  peaks o f in c id en ce  a t  15-24 and a t  55-64 y e a r s ,  except in  
Dundee, where th e  l a t e r  peak occurs a t  45-54 y e a rs . In  Edinburgh 
and Aberdeen the  l a t e r  peak i s  the  more prominent w h ile  in  Glasgow 
and Dundee th e  h ig h e s t le v e l  i s  in  th e  e a r l i e r  age range. In  
c o n tra s t ,  th e  male survey r a te s  in c re a se  p ro g re s s iv e ly  w ith  
advancing age in  each o f th e se  a re a s . Among fem ales, on th e  o th e r  
hand, th e  peak n o t i f i c a t io n  r a te  occurs between 15 and 24 y ears  
except in  Aberdeen where i t  i s  ten  y e a rs  l a t e r .  In  Glasgow the  
peak survey  r a te  corresponds w ith  th a t  fo r  n o t i f ic a t io n s  w hile in  
Aberdeen i t  i s  te n  y ears  e a r l i e r .  In  Edinburgh and Dundee th e  
h ighest p o in t o f  th e  female survey curve occurs 20 y ea rs  l a t e r  than 
that fo r  n o t i f i c a t io n s .
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T his s tu d y  i l l u s t r a t e s  n o t only Idle s u b s ta n t ia l  advantage o f  
mass tu b e rc u lo s is  c a s e - f in d in g , b u t th e  co n sid e rab le  d if fe re n c e  in  
th e  age and sex com position o f  th e  survey y ie ld  when t h i s  i s  com­
pared  w ith  id e n t i f i c a t io n  through th e  normal d ia g n o s tic  s e rv ic e s  
which, i t  must be remembered, have been supplem ented by  mass 
ra d io g ra p h  to  an in c re a s in g  e x ten t s in ce  th e  end o f  th e  Second 
World War. In  a sse ss in g  th e  success o f th e  mass survey tech n iq u e , 
account must a lso  be tak en  o f  the  la rg e  number o f persons found to  
re q u ire  o b se rv a tio n  because o f rad io g rap h ic  evidence o f pulmonary 
d isea se  a t t r ib u te d  to  tu b e rc u lo s is . Since persons in  t h i s  group 
are a t  s u b s ta n t ia l  r i s k  o f developing a c tiv e  tu b e rc u lo s is  i t  i s  o f 
the utm ost im portance, b o th  to  th e  in d iv id u a l and to  th e  community, 
th a t t h e i r  id e n t i f i c a t io n  and su p e rv is io n  should r e s u l t  in  the  
p reven tion  o f  such an occurrence . A gain, as has a lre ad y  been 
mentioned, th e  c o n tra s t  between the  survey y ie ld  and the  n o t i f i c a ­
tio n s  expected  i s  l i k e ly  to  be s u b s ta n t ia l ly  g re a te r  in  view  o f 
the f a l l in g  m o rb id ity  in  most a re as  between the  pre-Oampaign p e rio d  
and the  com pletion o f  th e  su rveys. T his s tudy  a ls o  u n d e rlin e s  th e  
importance o f  e n e rg e tic  tu b e rc u lo s is  c a se -f in d in g  among o ld e r  
persons, e s p e c ia l ly  men, where th e  r e s u l t s  a re  l ik e ly  to  be most 
p ro f ita b le  by comparison w ith  normal d ia g n o s tic  p rocedures.
3. Survey y ie ld  compared w ith  expected  n o t i f ic a t io n s  in  th e  
survey a re as
In  t h i s  study  th e  tre n d  o f m orb id ity  has been c a lc u la te d  on 
the b a s is  o f  the  average annual red u c tio n  in  th e  number o f  confirm ed
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r e s p ir a to ry  tu b e rc u lo s is  n o t i f ic a t io n s  between 1951 and 1956,
4
using  th e  t r i e n n ia l  averages around th e  y e a rs  1952-53-54 and 55. 
Again, because o f  s u b s ta n t ia l  f lu c tu a tio n s  in  th e  sm alle r a re a s , 
th e  d a ta  f o r  the  Burghs and Counties in c lu d ed  in  th e  Campaign have 
been aggregated . The d e ta i l s  o f a c tu a l  and expected n o t i f ic a t io n s  
between 1951 and 1958 a re  p re sen te d  in  Appendix 21. I t  i s ,  
u n fo r tu n a te ly , n o t p o s s ib le  to  in c lu d e  l a t e r  f ig u re s  s in c e  the  
in fo rm atio n  fo r  1959 i s  s t i l l  incom plete. These d a ta  a re  
summarised in  Table 25 fo r  th e  fo u r C i t ie s  and th e  agg regates o f th e  
Burghs. The C ounties have been om itted  from th i s  Table s in ce  one 
o f th e  surveys (F ife )  was incom plete and an o th er was c a r r ie d  out in  
two p a r t s ,  one in  each y e a r  o f the  Campaign.
This comparison between th e  a c tu a l  and th e  expected  number o f 
annual n o t i f ic a t io n s  in  the y e a r  in  which th e se  surveys were c a r r ie d  
out i s  th e  b e s t  a v a ila b le  measure o f the  immediate p r o f i t a b i l i t y  o f 
th is  survey method o f  tu b e rc u lo s is  c a se -f in d in g , although  i t  
ignores th e  a d d i t io n a l  advantage to  be gained from th e  follow -up 
of th e  la rg e  number o f  persons re q u ir in g  o b serv a tio n . I t  w i l l  be 
seen th a t  th e  a c tu a l  number o f n o t i f ic a t io n s  in  th e  C it ie s  d u ring  
the y e a r  in  which th e  surveys were com pleted was between 53 and
112.
t  The d a ta  employed in  Edinburgh i s  r e la te d  to  th e  p e rio d  1952-57 
owing to  i r r e g u l a r i t i e s  in  th e  n o t i f ic a t io n  f ig u re s  p r io r  to  
1952.
TABLE 25
A ctual and expected annual number o f  confirm ed n o t i f ic a t io n s  o f 
r e s p ir a to r y  tu b e rc u lo s is  compared w ith  
a c tiv e  survey y ie ld  in  the  survey y e a r  ( a l l  ages)
Respiratory tuberculosis
Annual number of confirmed Active survey yield  
(2-5 weeKs)Survey area 
{survey year)
notifications
I Difference (A-E) Per cent, 
expected 
n otifica­
tions
Expected Actual
i
ii
Humber
Per cent 
expected 
not if  1ca­
tions
Number
Glasgow (1957) 1,706 ! 3,771 2,065 121 2,569 139
Aberdeen (1957) 173 506 123 72 162 91
Edinburgh (1953) 446 i 694 243 55 475 106
Dundee (1958) 225 | 426 201 89 259 115
Burghs * (1957-53) 452 610 152 54 38 8 86
x Average annual n o tifica tio n  figures for 
1957 and 1953.
121 p e r  c e n t, above e x p ec ta tio n . This o b serv a tio n  i s  based on 
the  assum ption th a t  a p ro p o rtio n  o f th e  survey cases id e n t i f ie d  
would have been diagnosed in  th e  normal way during  th e  y e a r , and 
th a t  th e  excess o f n o tif ic a t io n s  i s  th e  r e a l  measure o f th e  immediate 
success o f  th e  Campaign. This means t h a t ,  tak in g  a l l  th e  urban 
areas to g e th e r , approxim ately  80 p e r  c e n t, o f th e  Campaign y ie ld  
re p re se n ts  the  s ig n if ic a n t  ad d itio n  to  th e  number o f tu b e rc u lo s is  
cases tinder c o n tro l ,  an a d d itio n  u n lik e ly , a t  th e  m orb id ity  r a te s
113.
fa In  surveys completed towards th e  end o f  the  y e a r some cases 
would not be n o t i f ie d  u n t i l  th e  next ca len d ar y e a r .
expected , to  have been d iscovered  f o r  some co n sid e rab le  tim e , i f  
a t  a l l .
In  th e  absence o f d a ta  w ith  which to  fo llo w  up th e  n o t i f i c a ­
t io n  tre n d s  in  th e  survey  a re a s , i t  i s  no t p o ss ib le  to  fo re c a s t  th e  
long-term  e f f e c t  o f th i s  work. A comparison h a s , however, been 
made between th e  a c tu a l  and expected number o f  n o t i f ic a t io n s  in  1957 
and 1958 in  th o se  a re as  surveyed in  th e  form er y e a r . T his i s  
reproduced in  Table 26, which shows a s u b s ta n t ia l  re d u c tio n  in  a l l  
a reas  in  th e  y e a r  fo llow ing  th e  survey. Only in  Glasgow and 
Aberdeen, however, does t h i s  number f a l l  below e x p ec ta tio n . The
TABLE 26
A ctual and expected confirm ed re s p ir a to ry  tu b e rc u lo s is  
n o t i f ic a t io n s  in  a reas  surveyed in  1957
Survey a reas  
1957
Confirmed
n o t i f ic a t io n s
1957 1958
Glasgow
A ctual 3,771 1,225
.
Expected 1,706 1,613
Aberdeen
A ctual 0 ON 99
Expected 178 169
Burghs
A ctual 191 108
Expected 101 88
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Burgh ag g reg ates  f o r  n o t i f ic a t io n s  in  1958 were s t i l l  s u b s ta n t ia l ly  
above e x p ec ta tio n . T his comparison cannot be reg arded  w ith  
confidence as a  measure o f  th e  b e n e f i ts  o f  t h i s  mass c a se -f in d in g  
programme, s in ce  a  much lo n g er p e rio d  o f  assessm ent w i l l  be 
n ecessa ry  b e fo re  th e  r a te s  o f n o t i f i c a t io n  a re  s u f f i c i e n t ly  s ta b le  
to  enab le  judgement to  be made. In  surveys com pleted tow ards th e  
end o f  th e  y e a r  a p ro p o rtio n  o f  th e  re s u lt in g  n o t i f ic a t io n s  would 
not be rece iv ed  u n t i l  the  fo llow ing  y e a r . F u r th e r , the  cases 
p laced  under o b se rv a tio n  w i l l  be r e - c l a s s i f i e d  in  th e  months 
fo llow ing  t h e i r  id e n t i f i c a t io n  and a p ro p o rtio n  o f  th e se  w i l l  be 
added to  th e  n o t i f i c a t io n  f ig u re s  when c l in ic a l  a c t i v i t y  i s  
e stab lish ed *
TWO-YEAR MASS RADIOGRAPH! CAMPAIGN
SCOTLAND. 1957 -  1958
V. NON -TUBERCULOUS CONDITIONS
vr-$0 ?v-r<:\)vvv'\; 
y / / !.v c ooe  ovynovoc.v • 
v! [Os'OVX; i;v
i ioe r ih e r  & I  £.£■$&
. 'Ki-y-i.j ;-> ■ > " W - C Vf-VO
■ c ‘h^ e;V:;.dv.
v o n  sovoou-'.
116.
While t h i s  paper i s  concerned only w ith  th e  use o f  mass 
ch est X -ray survey in  th e  id e n t i f i c a t io n  o f r e s p ir a to ry  tu b e rc u lo s is ,  
i t  i s  a p p ro p ria te  to  m ention b r i e f ly  th e  o th e r co n d itio n s  found as 
a by-p roduct o f  th i s  work. I t  should  be s ta te d ,  however, th a t  th ese  
f in d in g s  cannot be regarded  w ith  th e  same confidence as th e  d iag n o sis  
in  a  s u b s ta n t ia l  p ro p o rtio n  o f cases was based  e n t i r e ly  on ra d io ­
lo g ic a l  evidence o b ta ined  through th e  mass rad iography  serv ice*  As 
has been mentioned in  an e a r l i e r  p a r t  o f  t h i s  pap er, th e  only  non­
tube rcu lo u s  p a t ie n ts  f o r  whom follow -up d a ta  i s  a v a ila b le  were th o se  
r e fe r re d  to  the  lo c a l  c h es t ph y sic ian  during  1958* The f in d in g s , 
p re sen ted  in  Appendix 22, r e la te  to  the  t o t a l  y ie ld  o f ab n o rm alitie s  
whether o r  no t th ese  were d iscovered  among th o se  re s id e n t in  the  
survey a re a s  and w ithou t reg a rd  to  the  f a c t  th a t  they  may have been 
p rev io u sly  known*
T u bercu losis  was th e  co n d itio n  most f re q u e n tly  d iagnosed, such 
cases be ing  re sp o n sib le  fo r  25,375 o f  th e  ab n o rm a litie s  id e n tif ie d *  
Next in  num erical im portance was the  group which inc luded  
■bronchiectasis, emphysema and o th e r  a l l i e d  co n d itio n s ; accounting  
for 4,956 p a t ie n ts .  C ardiac ab n o rm a litie s  were re sp o n sib le  fo r  
4,338 and pneum ocm iosis f o r  2,529 o f th e  co n d itio n s  recorded . 
Malignant tum ours, in c lu d in g  bo th  prim ary and secondary lung grow ths, 
accounted f o r  746 c a se s , th e  r a te  o f id e n t i f ic a t io n  being  0.43 in  
1957 and 0 .37  p e r  1000 persons examined in  1958.
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The d isp o sa l o f p a t ie n ts  p re sen tin g  ra d io lo g ic a l  evidence o f  
a s ig n i f ic a n t  abnorm ali t  y  cn th e  photofluorogram  d u ring  th e  1958 
surveys i s  shown d iag raram atica lly  in  S lgure  16. In fo rm atio n  
r e la t in g  to  th e  numbers re fe r re d  to  t h e i r  fam ily d o c to rs , to  ch es t 
p h y s ic ian s  and adm itted  to  h o s p i ta l ,  f o r  th e  in v e s t ig a t io n  o r  
trea tm en t o f  a tu b e rcu lo u s  c o n d itio n , as th e  r e s u l t  o f each su rvey , 
i s  reproduced in  Appendix 18. Of th e  1,844-,268 persons examined 
during  1957 and 1958, 71,997 were re c a l le d  fo r  f u l l  s iz e  c h es t X-ray 
f ilm s , re p re se n tin g  an average r e c a l l  r a te  o f  3 .9  p e r  c en t. This 
r e s u l t  was s u b s ta n t ia l ly  l e s s  than  th e  5 p e r  c en t, f ig u re  employed 
in  th e  p lanning  o f  th e  Campaign. The r e c a l l  r a t e ,  which was 
co n trib u ted  to  by a l l  d iagnoses, v a r ie d  between 2 .7  in  Ayr Burgh to  
4 .6  p e r  c en t, in  Lanark County, the  r a te s  tending  to  be h ig h e r where 
the y ie ld  o f  s ig n if ic a n t  tu b e rc u lo s is  was g re a te s t .  Of those  
re c a lle d  fo r  f u l l  s iz e  ch es t rad io g rap h s, 29,228, re p re se n tin g  1 .6  
per c en t, o f a l l  persons examined, were re fe r re d  f o r  c l in i c a l  
c o n su lta tio n  to  th e  lo c a l  ch est c l in ic s  during  th e  two y e a rs . The 
p roportion  r e fe r r e d  in  th i s  way v a r ie d  between 0 .7  in  A ird rie  Burgh 
to 1 .9  p e r  cen t, o f a l l  a ttendances in  Glasgow.
In fo rm ation  r e la t in g  to  th e  number o f  persons r e fe r re d  to  t h e i r  
family d o c to rs  was incom plete during  th e  f i r s t  y e a r  o f  th e  Campaign 
but th e se  d a ta  were c o lle c te d  as a ro u tin e  in  1958. During th i s  
period 5,4-55, o r  0 .7  p e r  c en t, o f the  757,869 persons examined, 
were r e fe r re d  to  t h e i r  fam ily d o c to rs , th e  p ro p o rtio n  vary ing  from
119.
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0.5  in  P a is le y  Burgh to  1 .2  p e r c en t, in  Lanark County. R ather 
more than  h a l f  o f those  r e c a l le d  were r e f e r r e d  to  t h e i r  g en e ra l 
p r a c t i t io n e r s  o r to  lo c a l  ch es t c l in ic s  because o f a s ig n i f ic a n t  
rad io g rap h ic  abno rm ality , the  r a t io  being  one o f th e  form er to  two 
of th e  l a t t e r .
The number o f p a t ie n ts  ad m itted  to  h o s p i ta l  f o r  th e  in v e s t ig a ­
t io n  o r trea tm en t o f  a tu b e rcu lo u s  co n d itio n  during  th e  two y e a rs  
was 2 ,010, o r  0.1 p e r c e n t . ,  o f those examined. This re p re se n ts  
17 p e r c e n t, o f th e  12,094 cases rep o rte d  as p re sen tin g  evidence o f  
tu b e rc u lo s is  considered  to  be a c tiv e  o r  to  re q u ire  o b se rv a tio n , o r 
46 p e r c e n t, o f those  re p o rte d  as su ffe r in g  from a c tiv e  d is e a s e . 
G enerally  th e  h ig h e r r a te s  o f  adm ission were in  those  a re as  which 
produced th e  h ig h e s t y ie ld  o f  s ig n if ic a n t  tu b e rc u lo s is . There was 
also  a  tendency f o r  a h ig h e r p ro p o rtio n  o f th e se  p a t ie n ts  to  be 
h o s p ita lis e d  as th e  Campaign p rog ressed . I t  i s  l ik e ly  th a t  t h i s  
re s u lt  was in f lu e n c e d , in  p a r t  a t  l e a s t ,  by th e  e a r ly  s a tu ra t io n  o f 
the h o s p ita l  s e rv ic e s  throughout th e  country  by p a t ie n ts  id e n t i f i e d  
as the  r e s u l t  o f  the  survey in  Glasgow, which provided  n e a r ly  h a l f  
of the p a t ie n ts  ad m itted , fo llow ed by th e  p ro g ressiv e  re le a s e  o f  
beds as th e  Campaign p rog ressed .
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DISCUSSION
The X -ray Campaign c a r r ie d  out in  S co tlan d  during  1957 and 1958 
was not an end in  i t s e l f  b u t p a r t  o f  a  lo n g e r term  p lan  of 
tu b e rc u lo s is  c o n tro l ,  preceded by the  development o f p rev en tiv e  
and c l i n i c a l  s e rv ic e s  on modem l in e s  during  the  post-w ar p e rio d  
and fo llow ed by a more s e le c t iv e  ca se -fin d in g  programme among 
p o p u la tio n  groups known, o r shown, to  be a t  a h ig h e r th an  average 
r i s k  o f developing o r sp read ing  th e  d is e a se . D e ta ils  o f the  
l a t t e r  p a r t  o f  th i s  p lan  have been commended to  those concerned 
(Department o f H ealth  C irc u la r , 1959)*
Although th e  deployment o f  th e  mass rad iography  se rv ic e  f o r  
th e  exam ination o f  t o t a l  communities, regarded  as "b lack  s p o ts " ,  
fo r  th e  id e n t i f i c a t io n  o f tu b e rc u lo s is  was commended by th e  
M edical Research Council (1953)» th i s  method has been employed in  
only a few p laces  in  the  U nited Kingdom o u ts id e  S co tland . A part 
from th e  S c o ttis h  Campaign, t h i s  method o f  community a c tio n  a g a in s t  
tu b e rc u lo s is  has been employed on a n a t io n a l  s c a le  only in  th e  
U nited S ta te s  o f America. Although many more people were examined 
in  the  surveys sponsored by the  U nited S ta te s  P u b lic  H ealth  S erv ice  
(1953), th e  S c o ttis h  Campaign provided a s u b s ta n t ia l ly  h ig h e r  
n a tio n a l coverage and was completed in  a much s h o r te r  tim e a t  a 
considerab ly  f a s t e r  tempo o f  o p e ra tio n . In  Sco tland  over 40 p e r  
cen t, o f th e  ad u lt p o p u la tio n  o f the  whole country  was examined in
60 weeks, compared w ith  about 15 p e r  c e n t, i n  s ix  y e a rs  in  th e  
U nited  S ta tes*  M oreover, when the  a tten d an ces  a re  compared on 
th e  b a s is  of* th e  Mindex o f coveragew ( th e  method employed in  th e  
U nited S ta te s  to  in d ic a te  the  number o f a d u lts  examined exp ressed  
as a  percen tage  o f  th e  re s id e n t ad u lt p o p u la tio n ) , th e  S c o t t is h  
Campaign ach ieved  a f ig u re  o f 76 compared w ith  69 p e r  c en t. The 
X -ray Campaign in  Denmark, designed  p a r t ly  as a  re sea rch  p r o je c t ,  
was l im ite d  to  persons o f 15-35 y ears  o f age, took  th re e  y e a rs  to  
complete and achieved  a response o f 65 p er c en t. (G-roth—P e te rsen  
e t  a l . , 1959)* T his r e s u l t  cannot be d i r e c t ly  compared w ith  th e  
response r a te s  in  S co tland  s in ce  i t  was achieved in  a country-w ide 
survey (exc lud ing  Copenhagen) which inc luded  a co n sid erab le  
p ro p o rtio n  o f r u r a l  communities. Most o f th e  o th e r  pub lished  
d a ta  r e l a t e  to  mass X-ray surveys c a r r ie d  out as lo c a l  o p e ra tio n s ,
‘ empleying lo c a l  re so u rces  over long p erio d s  o f tim e , using th e  
in d iv id u a l r a th e r  than  th e  community approach and designed as  
research  p ro je c ts .  Inc luded  among th ese  were th e  surveys in  
Rhondda Fach (Cochrane e t  a l . , 1952 and 1955), Stockholm (B auer 
and Gent z , 1953), Annandale (Cochran e t  a l . , 1957) and Dim f r i e s  
(Cochran e t  a l . , 1959). The only lo c a l  surveys which were 
broadly  comparable w ith  any inc luded  in  the  S c o ttis h  Campaign 
were those  in  B lyth  (Newcastle Regional H o sp ita l Board, 1955), 
where 60 p e r  c e n t, o f those  over 5 years  were X -rayed, and in  
Liverpool (Semple and Hughes, 1959), where th e  response was 77 p e r  
cent, o f r e s id e n t  a d u lt popu la tion .
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The community X -ray surveys in  S co tlan d  were unique in  th a t  
each was c a r r ie d  out a t  speed, u sing  a c o n ce n tra tio n  o f  s e rv ic e s  
and equipment never b e fo re  deployed in  such an o p e ra tio n . I t  was 
regarded  as a  m ajor c o n tr ib u tio n  to  tu b e rc u lo s is  c a se -f in d in g  and, 
as such , had to  be s tream lin ed  to  achieve th i s  purpose. The s iz e  
and com plexity  of th e  o p era tio n  made i t  im possib le  to  in c o rp o ra te  
i n  i t s  design  a number o f refinem en ts  which would have improved i t s  
e f f ic ie n c y  and added to  knowledge. The speed w ith  which i t  was 
com pleted was d ic ta te d  by a number o f f a c to r s .  I t  had become a  
m a tte r  o f  some urgency to  make a v a i la b le ,  as w idely  as p o s s ib le , 
th e  b e n e f i ts  o f  e f fe c t iv e  drug the rap y  to  th o se  re q u ir in g  i t .
The d ia g n o s tic  and trea tm en t se rv ic e s  were being  developed qu ick ly  
and would s h o r t ly  be in  a p o s i t io n  to  handle a l l  th e  p a t ie n ts  
l ik e ly  to  be found. F in a lly ,  th e  p u b l ic i ty  and propaganda se rv ic e s  
were u n lik e ly  to  be a b le  to  s u s ta in  p u b lic  in t e r e s t  and co -o p e ra tio n  
fo r  more than a few weeks in  any a re a . Having accep ted  the  
p r in c ip le  o f  com pleting each survey q u ick ly , many o p e ra tio n a l 
problems had to  be d e fin ed  and so lved  and th e  mass rad iography  and 
c l i n i c a l  se rv ic e s  had to  be geared to  a much f a s t e r  tempo o f  work. 
Even s o , much thought was given to  th e  use o f c e r ta in  d ia g n o s tic  
and ep idem io log ical techniques e i th e r  as  ro u tin e  procedures o r as 
s p e c ia l  s tu d ie s  in  p o p u la tio n  sam ples. In  the  end only one o f 
th ese  reached  f r u i t io n  in  th e  Supplementary Survey in  Edinburgh 
(F le tc h e r  e t  a l . , 1959).
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The d e s i r a b i l i t y  o f  carry in g  out a tu b e rc u lin  survey on sam ples 
o f th e se  a tte n d in g  th e  X -ray c e n tre s  had to  be abandoned* The 
modem techn ique o f tu b e rc u lin  te s t in g  (H eaf, 1951) commended i t s e l f  
fo r  t h i s  purpose because o f  i t s  s im p lic i ty  and i t s  r e l i a b i l i t y  
(su b seq u en tly  confirm ed by the  B r i t i s h  T ubercu lo sis  A sso c ia tio n , 
1959)# The in tro d u c tio n , however, of an o th er elem ent in  th e  
exam ination in v o lv in g  a second v i s i t  fo r  in te r p r e ta t io n  was 
regarded  as b o th  u n d esirab le  and im p rac tic ab le . The r e s u l t s  would 
have been o f co n sid e rab le  academic v a lu e , but th e  f u l l  c o n tr ib u tio n  
to  knowledge could  not have been e x p lo ite d  w ithou t extending th e  
study  to  c h ild re n  and fo llow ing  i t  up to  measure fu tu re  changes 
in  th e  le v e ls  o f in fe c t io n  in  th e  d if f e r e n t  a re a s . Another 
d i f f i c u l ty  was the  f a c t  th a t  a l l  the  en erg ies  o f th e  s t a f f  would 
re q u ire  to  be ap p lied  to  th e  main ta sk  in  hand.
The most im portan t te c h n ic a l d e fe c t in  the  programme was the  
f a c t  th a t  dua l ph o to flu o ro g rap h ic  in te r p r e ta t io n  could n o t be 
employed because o f l im ita t io n s  o f  s t a f f  and equipment. The 
d e s i r a b i l i t y  o f u sing  t h i s  method, in  s p i te  o f  th e  in c reased  
r e c a l l  r a te  which would have r e s u l te d ,  was recogn ised  from the  
work o f  a number o f  a u th o rs . G ro th -P etersen  e t  a l .  (1952) had 
found th a t ,  on av erag e , a  s in g le  re a d e r f a i le d  to  id e n t i f y ,  on 
the  m in ia tu re  f i lm s , o n e - th ird  o f the  c l in i c a l l y  s ig n if ic a n t  
pulmonary changes dem onstrated on c h es t rad io g rap h s , w hile  two
re a d e rs  reduced th e  lo s s  to  o n e -s ix th . In  a f u r th e r  pap er, 
review ing th e  ob serv a tio n s  on n e a rly  h a l f  a m ill io n  m in ia tu re  
X-ray f i lm s , G ro th -P e tersen  and M ille r  (1955) dem onstrated th a t  
a  second read e r co n trib u te d  an a d d itio n a l 20 p e r  c e n t, to  the  
number o f cases  o f  a c tiv e  tu b e rc u lo s is  found by a s in g le  ob serv er. 
In  th i s  study th e  "missed" cases and those  found on s in g le  
in te r p r e ta t io n  were o f  comparable s e v e r ity . S im ila r r e s u l t s  were 
re p o rte d  by Holm e t  a l .  (1954) who found th a t  one re a d e r id e n t i f i e d  
th re e -q u a r te rs  o f th e  s ig n if ic a n t  ab n o rm a litie s  compared w ith  94 
p e r  c en t, when two read e rs  were employed. S tra d d lin g  and 
Johnston (1955) and E ley and Paxton (1956) assessed  the  f a i lu r e  
by a s in g le  re a d e r a t  about ten p e r  c en t. In  a more recen t s tu d y , 
W illiam s (1958) found t h a t ,  w h ile  th e  s in g le  re a d e r  f a i lu r e  was 
12 p e r c e n t . ,  only one o f  th e  a d d itio n a l 15 cases id e n t i f ie d  by 
th e  second observer subsequently  s a t i s f i e d  th e  c r i t e r i a  o f  c l in i c a l  
a c t i v i t y  fo r  tu b e rc u lo s is  a f t e r  a p e rio d  o f fo llow -up. While a l l  
th ese  s tu d ie s  draw a t te n t io n  to  th e  im portance o f o b s e r v e r - f a i lu r e , 
th e re  would appear to  be some disagreem ent regard ing  i t s  
s ig n if ic a n c e  to  the  p a t ie n t .  The most im portant study i s  th a t  o f 
G ro th -P e tersen  and M ille r  (1955) whose tu b e rc u lo s is  cases found by 
the  second re a d e r  were as severe  as those  m issed by th e  s in g le  
re a d e r , th i s  o b se rv a tio n  being  based on the  fin d in g  o f tu b e rc le  
b a c i l l i  in  th e  se c re tio n s  and on th e  rad io g rap h ic  appearances.
The only  o th e r  te c h n ic a l a sp ec t o f  th e  Campaign which need he 
d iscu ssed  was the  d e c is io n  n o t to  use c e n tr a l  f ilm  p ro cess in g . 
A lthough t h i s  method has been employed su c c e s s fu lly  in  S candinav ia  
f o r  some y e a rs  and would have been id e a l ly  s u i te d  to  th i s  opera­
t io n ,  th e  fa c t  th a t  th e  te c h n ic a l s t a f f  had had no p r a c t ic a l  
experience and w ere r e s i s ta n t  to  i t s  use were th e  fa c to rs  which 
f i n a l ly  decided  a g a in s t i t s  adop tion . A f u r th e r  an x ie ty  was t h a t ,  
w hile  s u i ta b le  p ro cess in g  equipment was a v a ila b le  from commercial 
so u rces , i t s  employment fo r  th e  f i r s t  tim e on the  s c a le  envisaged 
was regarded  as accep tin g  too  g re a t a r i s k .
T his Campaign dem onstrated co n clu s iv e ly  th e  f a c t  th a t  i t  i s  
p o ss ib le  to  mount and s u s ta in  a mass rad iography programme on th ese  
l in e s  a t  a h igh  le v e l  of te c h n ic a l e f f ic ie n c y . The e x e rc ise  was 
planned on th e  b a s is  o f a s u b s ta n t ia l ly  low er maximum p o te n t ia l  in  
re sp ec t o f  bo th  s t a f f  and equipment. While i t  was expected  th a t  
each X -ray u n it would be capable o f examining 2,000 persons each 
week on m in ia tu re  f ilm s , th e  average perform ance achieved  was over 
3,000. Some u n its  managed to  X-ray over 1,000 persons each day 
fo r  su s ta in e d  p e rio d s in  Glasgow and Edinburgh, w hile th e  number o f 
exam inations made by a few o f  them during  th e  fo u r o r  f iv e  survey 
weeks would be regarded  as a  s a t i s f a c to r y  y e a r ’s work. The equip­
ment i t s e l f  was found to  be capable o f  su s ta in e d  o p e ra tio n  a t  a 
le v e l no t p rev io u s ly  thought p o s s ib le , w ithou t s ig n if ic a n t  lo s s  of
s e rv ic e  through m echanical f a i lu r e .  With th e  exception, o f  th e  
survey  in  P o rt Glasgow, where the  programme was in te r ru p te d  on 
s e v e ra l occasions by th e  f a i lu r e  o f th e  equipm ent, th e  average lo s s  
o f  tim e on t h i s  account w as about th re e  p e r  c en t.
The su ccess  o f  th e  Campaign in  gain ing  such a la rg e  m easure 
o f  p u b lic  support must be a t t r ib u te d  to  th e  im ag in a tiv e , compre­
hensive and in te n s iv e  p u b l ic i ty  methods employed. While th e se  
were no t th e  d i r e c t  concern o f th e  au th o r th ey  were an in te g r a l  
p a r t  o f the  whole p la n . I t  i s  a p p ro p ria te , th e re fo re ,  to  mention 
b r i e f ly  th e  f a c e ts  o f t h i s  work which a re  regarded  as  having made 
a  m ajor c o n tr ib u tio n  to  su ccess . A comprehensive a p p re c ia tio n  o f 
t h i s  se rv ic e  in  th e  C ity  o f Glasgow has been p u b lish ed  (Glasgow* s 
X -ray Campaign a g a in s t T u b ercu lo s is , 1958). The enthusiasm  w ith  
which th e  p u b lic  responded to  th e  Campaign must be regarded  as th e  
cum ulative p roduct o f  every a sp ec t o f th e  s e rv ic e . N ev erth e le ss , 
th e  co n sid e rab le  propaganda c a r r ie d  out through th e  n a tio n a l and 
lo c a l  p re s s ,  ra d io  and te le v is io n  se rv ice s  was th e  dom inating 
in f lu e n c e . The d e c is io n  to  award p r iz e s  in  most o f the  survey 
a reas  to  persons chosen a t  random was a  m ajor d ep artu re  from 
t r a d i t io n  and -whatever th e  in flu en c e  o f t h i s  p ra c t ic e  w as, i t  was 
s u f f ic ie n t ly  c o n tro v e rs ia l  to  s tim u la te  co n siderab le  i n t e r e s t .
The la rg e  numbers o f  v o lu n ta ry  workers who undertook v a rio u s  
ta sk s  such as v i s i t i n g  people i n  t h e i r  homes, a c tin g  a s  u n it  
h o s te s se s , b rin g in g  o ld  people to  th e  X-ray c e n tre s  and perform ing
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some c l e r i c a l  d u tie s  p layed  a v i t a l  ro le  in  s tim u la tin g  p u b lic  
co-operation#  The p a r t i c u la r  value of home v i s i t i n g  has been 
reco g n ised  by Cochrane e t  a l .  (1952) in  th e  survey in  Rhondda Fach 
and by Cochran e t  al# (1959), th e  l a t t e r  a sse ss in g  th e  in c re ase d  
response  re s u l t in g  from th i s  p ra c t ic e  in  Dumfries a t  20 p e r c e n t.
The s p e c ia l ly  designed  X-ray badge which was g iven  to  every person 
examined came to  be regarded  as an in d ic a t io n  o f  h e a lth  and as each 
survey  p rog ressed  people who were no t wearing one became more 
conspicuous. F in a l ly ,  th e  mass rad iography se rv ice  i t s e l f  c o n tr i ­
bu ted  to  th e  p u b lic  response . The e f f ic ie n c y  w ith  which they  
handled th e  p u b lic  and the  prompt is su e  o f the  " a l l  c le a r ” l e t t e r s  
c re a te d  an atm osphere o f  confidence . The r e s u l t s  were achieved by 
en su rin g  th a t  everyone in  th e  community knew th a t  a  Campaign was 
in  p ro g ress  and no one was allow ed to  fo rg e t i t  w hile th e re  was 
s t i l l  an o p p o rtu n ity  o f being X -rayed.
A f a c to r  o f m ajor importance in  determ ining  th e  very  h ig h  r a te s  
o f response was th e  c o n ce n tra tio n  o f  e f f o r t  over a  sh o r t p e rio d  in  
each survey a re a . There i s  l i t t l e  doubt th a t  th e  b u s ie r  X -ray 
c en tre s  a t t r a c te d  most custom. This co n ten tio n  i s  supported  by 
the  o b serv a tio n  th a t  the  average number o f weekly a tten d an ces  a t  th e  
u n its  engaged in  each survey was s ig n if ic a n t ly  lower where th e  number 
of X -ray teams p rov ided  p e r u n it  o f  pop u la tio n  was h ig h e r , even 
w ith in  the  narrow l im i t s  o f a l lo c a t io n  employed. The a ttendance  
of persons from o u ts id e  the  de fin ed  a re a s  made a s u b s ta n t ia l
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c o n tr ib u tio n  to  th e  amount o f  work which th e  X-ray u n i ts  were 
c a l le d  upon to  do and, i n  some p la c e s , th ey  took up so much o f th e  
u n it  tim e th a t  i t  would have been d i f f i c u l t ,  i f  n o t im p o ssib le , to  
examine more r e s id e n ts .  This was c e r ta in ly  t ru e  in  th e  Burghs o f  
Ayr and K ilmar nock. The r a te  o f  response d id  no t appear to  be 
in flu en c ed  by the  amount of X-ray cover a l lo c a te d , th e  age and sex 
com position o f the  p o p u la tio n  in  the  survey a reas  o r t h e i r  
experience o f tu b e rc u lo s is  as measured by th e  le v e ls  o f n o t i f i c a ­
t io n  o r  death  from re s p ir a to ry  d isea se  during  the  pre-Campaign 
p e rio d . I t  might have been p o s s ib le ,  however, to  a n t ic ip a te  the  
heavy p re ssu re  from n o n -re s id e n ts  in  some p la c e s , e s p e c ia l ly  those  
urban a re a s  where th e  a d ja c e n t ru r a l  pop u la tio n  was no t inc luded  
in  th e  Campaign. Had th i s  been done, and the a p p ro p ria te  a d ju s t­
ments in  X -ray cover made, b e t t e r  response ra te s  might w ell have 
been ach ieved  in  th e se  a re a s .
The mean response r a te  o f  68 p er oent. fo r  th e  whole Campaign 
was regarded  a s  extrem ely s a t i s f a c to r y  and co n sid erab ly  in  excess 
o f the 50 p e r  c e n t, expected. In  th e  15 urban a re a s , in c lu d in g  
the  fo u r  C i t i e s ,  75 p e r c en t, o f  the re s id e n t  a d u lt p o p u la tio n  was 
examined. These r e s u l t s  probably  underestim ate  th e  a c tu a l  
response. They tak e  no accoun t, f o r  example, o f th e  150,000 
persons excluded from th e  c a lc u la t io n  o f  th ese  r a te s  because they  
were no t re s id e n t  in  the  a re a  in  which they  were examined and were
no t r e - a l lo c a te d  to  t h e i r  a reas  o f dom ic ile . Had h a l f  o f  th ese  
belonged to  th e  d e fin ed  p o p u la tio n , t h e i r  in c lu s io n  would have 
r a is e d  th e  o v e ra ll  response  from 68 to  71 p e r  c en t. No account 
need be taken  o f  th e  36,000 cases o f r e s p ir a to ry  tu b e rc u lo s is  
known to  th e  a u th o r i t ie s  in  the  survey a re a s , most of whom were 
req u ested  not to  a tte n d  because o f  th e  need to  avo id  unnecessary  
ra d ia t io n  and to  p reven t overloading  a t  the r e c a l l  c e n tre s . Had 
a l l  th e se  p a t ie n ts  s tay ed  away, which they  d id  n o t ,  th e  e l ig ib le  
p o p u la tio n  would have been reduced by le s s  than  one p e r cent* In  
Edinburgh i t  was p o s s ib le , in  view of th e  tim ing of the  su rvey , to  
examine a la rg e  number o f persons in  m ental and ch ron ic  s ic k  
i n s t i t u t i o n s  during  the  p re -su rv ey  p e rio d . The in c lu s io n  o f th e se , 
and o th e r  exam inations c a r r ie d  out a t  th e  lo c a l  ch est c l i n i c ,  ra is e d  
th e  response  in  th a t  G ity  from 78 to  8i* p e r  cen t. The a ttendance  
o f persons on more than one occasion i s  not regarded  as having had 
any e f f e c t  on th e  response f ig u re s .  While no s p e c ia l  a rran g e­
ments were made to  measure the  frequency o f t h i s  p r a c t ic e ,  on ly  a 
few is o la te d  examples came to  l i g h t .  Taking a l l  th e se  f a c to r s  
in to  c o n s id e ra tio n  i t  i s  l i k e ly  th a t  the  Campaign response in  the  
de fin ed  a re a s  was r a th e r  more than  70 p e r  c en t.
The response  in  the  d i f f e r e n t  age and sex groups conformed to  
th e  p a t te rn  expected , th e  co -opera tion  of th e  o ld e r  people being  
most d i f f i c u l t  to  o b ta in . N ev erth e less , th e  a ttendance o f more
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th an  60 p e r  c e n t, o f those  over 60 y ears  o f  age in  th e  C i t ie s  and 
over 50 p e r  c en t, in  th e  Burghs was an ex trem ely  s a t i s f a c to r y  
r e s u l t ,  th e  c re d i t  fo r  which must be given to  th e  s p e c ia l  e f f o r t  
made by th e  p u b l ic i ty  s e rv ic e s  to  encourage o ld e r  people to  come 
forw ard. The r e s u l ts  o f th e  Supplementary Survey in  one o f the  
m unicipal wards in  Edinburgh (F le tc h e r  e t  a l . , 1959) in d ic a te d  th a t  
i t  was p o s s ib le  to  in c re a se  the  response r a te  from 77 to  81 p e r  
c e n t, by co n sid e rab le  e f f o r t  im m ediately fo llow ing  the  main survey. 
T his fin d in g  suggests  th a t  th e  upper response l im i t  o f surveys o f 
th e  k in d  in c lu d ed  in  the  tw o-year Campaign i n  Scotland  i s  between 
75 and 80 p e r  c en t, and th a t  th e  a d d itio n a l a ttendances ach ieved  
by th e  in te n s iv e  fo llow -up o f those  who f a i l  to  co -o p era te  i s  bo th  
c o s tly  and unrew arding. The f in d in g s  a lso  suggest th a t  th e  only 
s ig n if ic a n t  reason fo r  th e  low er response among o ld e r  people l i e s  
in  th e  f a c t  th a t  about 8 p e r  c en t, o f those over 65 y ea rs  f a i l e d  
to  co -o p e ra te  by reason  o f i l l n e s s  o r  in f i rm ity .
This Campaign, in vo lv ing  th e  exam ination o f  1,844,268 p e rso n s, 
produced 12,094 cases o f  r e s p ira to ry  tu b e rc u lo s is  regarded  as 
c l in i c a l l y  s ig n i f ic a n t .  Of th e se , 4,328 were c l a s s i f i e d  as 
a c t iv e , w hile th e  rem aining 7,766 were considered  to  re q u ire  f u r th e r  
o b serv a tio n , a f t e r  a  pdriod  o f th re e  months c l i n i c a l  su p e rv is io n .
No f u r th e r  a t te n t io n  has been given  in  th i s  pap er to  those  
p resen tin g  e v idence o f d isea se  regarded  as h e a le d , since  the  
re tu rn s  in  re sp e c t o f such persons were not re q u ire d  fo r  in c lu s io n
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in  th e  re c o rd s . Among those re s id e n t  in  th e  defined, a r e a s ,
4 ,033 o f th e  new cases  found w ere a c tiv e  and an a d d it io n a l  7*267 
re q u ire d  o b se rv a tio n . A measure o f th e  immediate success  o f 
t h i s  Campaign i s  th e  fa c t  th a t  the a c tiv e  y ie ld  during  th e  few 
weeks which th e se  surveys la s t e d  amounted to  between 30 and 115 
p e r c e n t . , th e  average fo r  th e  whole Campaign b e in g  over 90 p e r  
c e n t . , o f  th e  annual number o f  new cases o f r e s p ir a to ry  
tu b e rc u lo s is  expected  through th e  usual d ia g n o s tic  channels on 
th e  b a s is  o f pre-Campaign experience .
The tu b e rc u lo s is  y ie ld  o f new cases  among re s id e n ts  in  the  
22 survey a reas  v a r ie d  between 0 .26  and 3.69 fo r  a c tiv e  d is e a s e , 
and between 0 .14  and 10.37 fo r  tu b e rc u lo s is  re q u ir in g  o b serv a tio n . 
The p ro p o rtio n  o f  th e  tu b e rc u lo s is  y ie ld  a llo c a te d  to  th e  a c tiv e  
group a ls o  v a rie d  w idely , from 13 to  89 p e r cen t. No a s so c ia tio n  
could  be dem onstrated between th e  r a te s  fo r  a c tiv e  and o b serv a tio n  
cases; n o r was e i th e r  o f these  r e la te d  to  th e  r a te s  o f n o t i f i c a ­
t io n , r e g i s t r a t io n  o r death  from re s p ira to ry  tu b e rc u lo s is  in  th e  
survey a re a s . The fin d in g  of a s ig n if ic a n t  c o r re la t io n  between 
the agg regate  r a te s  fo r  th e se  two groups o f survey cases and the  
n o t i f ic a t io n  r a t e s ,  lends support to  th e  view th a t  th e  sep a ra tio n  
o f the  survey y ie ld  in to  the  a c tiv e  and observation  c a te g o r ie s , 
while a d m in is tra tiv e ly  convenient, i s  c l in ic a l ly  in a c c u ra te . As 
the assessm ent o f  both  the  n o t i f ie d  and survey cases was made by
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th e  same p h y sic ian s  in  t h e i r  sep a ra te  a re a s ,  th e re  would appear to  
have been s u b s ta n t ia l  p e rso n a l v a r ia t io n  in  t h e i r  c l i n i c a l  judgment. 
I t  seems u n lik e ly  th a t  the  f i n a l  a l lo c a t io n  to  e i t h e r  o f th ese  
c a te g o r ie s ,  made by th e  c l in ic ia n  a t  th e  end o f  th re e  months* 
su p e rv is io n , was in f lu e n c e d  by a la ck  o f  Judgment on th e  p a r t  o f 
th o se  re sp o n s ib le  f o r  the  id e n t i f i c a t io n  o f  p a t ie n ts  on th e  i n i t i a l  
p h o to flu o ro g rap h ic  o r  rad io g rap h ic  ev idence. These read ers  
managed to  d e te c t cases  p re sen tin g  s ig n if ic a n t  X -ray  appearances 
o f  tu b e rc u lo s is  a t  a r a te  in  keeping  w ith  th e  le v e ls  o f confirm ed 
n o t i f ic a t io n s  in  th e  pre-Campaign p e r io d . O b se rv e r-e rro r on 
th e i r  p a r t  would seem more l ik e ly  t o  b e  q u a n ti ta t iv e  r a th e r  
than  q u a l i ta t iv e .  This view i s  in  keeping w ith  th e  o b serv a tio n  
o f G ro th -P e tersen  e t  a l .  (1959) th a t  th e  cases m issed by the  
f i r s t  re a d e r and id e n t i f ie d  by the  second in  th e  Danish X-ray 
survey were comparable in  r a d io lo g ic a l  and b a c te r io lo g ic a l  
s e v e r i ty .  F u r th e r , Clayson e t  a l .  (1955) observed th a t  th e  
accuracy o f r a d io lo g ic a l  d iag n o sis  was p a r t ic u la r ly  low when the  
a c t i v i ty  o f a tu b ercu lo u s  le s io n  was being  a sse ssed . S ince onily 
o n e -q u a rte r o f th e  a c tiv e  cases found in  th e  surveys was confirm ed 
b a c te r io lo g ic a l ly ,  th e  ra d io lo g ic a l evidence must have p layed  a 
dom inating ro le  in  determ ining th e  a l lo c a t io n  o f p a t ie n ts  to  the  
a c tiv e  o r o b se rv a tio n  groups. In  s p i te  o f  th e  apparen t d e fe c t 
o f th i s  c l a s s i f i c a t io n ,  the  a r b i t r a r y  sep a ra tio n  o f the  survey 
cases i s  necessa ry  to  perm it, among o th e r th in g s , a comparison
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between the  survey y ie ld  and th e  experience o f n o t i f ic a t io n s  in  the  
pre-Campaign period  -  only a c tiv e  cases  o f tu b e rc u lo s is  being  
su b je c t to  s ta tu to ry  n o t i f i c a t io n .
I t  was s u rp r is in g  th a t  th e  r a te s  f o r  confirm ed cases were 
u n re la te d  to  th e  r a te s  f o r  s ig n i f ic a n t  tu b e rc u lo s is  in  the  d i f f e r e n t  
survey a re a s . Nor were th e  form er a s so c ia te d  w ith  the  n o t i f i c a ­
t io n  and death  r a te s  fo r  r e s p ira to ry  tu b e rc u lo s is  experienced  in  
th e se  a re a s  during  th e  pre-Campaign p e rio d . The b a c te r io lo g ic a l  
f in d in g s , on •which th e  confirm ed r a te s  have been b ased , were 
p robably  a f fe c te d  by a number o f f a c to rs  which i t  should  have been 
p o s s ib le  to  c o n tro l had more s a t i s f a c to r y  arrangem ents been made 
p r io r  to  th e  Campaign. I t  has always been d i f f i c u l t ,  however, to  
o b ta in  r e l ia b le  ro u tin e  da ta  in  re sp e c t o f the la b o ra to ry  f in d in g s  
among new p a t ie n ts  in  Scotland  in  view o f th e  la p se  o f tim e between 
th e  c l i n i c a l  and b a c te r io lo g ic a l  d iag n o sis  when the  l a t t e r  involved 
th e  employment o f  c u l tu ra l  tech n iq u es . I t  was p a r t ly  to  overcome 
th i s  d i f f i c u l t y  th a t  arrangem ents were made in  1944 f o r  th e  
re p o rtin g  o f  th e se  and o th e r  f in d in g s  r e la t in g  to  p a t ie n ts  found 
to  be s u ffe r in g  from tu b e rc u lo s is . Even t h i s  system  o f in tim a tio n  
re q u ire d  th e  follow -up o f a  s u b s ta n t ia l  p ro p o rtio n  o f th e  new cases 
re p o rte d , b e fo re  th e  b a c te r io lo g ic a l  f in d in g s  could  be regarded  
w ith  con fidence . F u rth e r , the  employment o f drug trea tm en t 
b e fo re  the  com pletion o f f u l l  la b o ra to ry  in v e s t ig a tio n  i s  l ik e ly  
to  have a f fe c te d  th e  r e s u l t s ,  th e  p rospect o f  o b ta in in g  b a c te r io ­
lo g ic a l  con firm ation  reced ing  w ith  the  p ro g ress  o f trea tm en t.
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The f in d in g  th a t  th e  in fe c tio n  le v e l s  among c h ild re n  a t  the  
age o f 13 y e a rs  were u n re la te d  to  the  y ie ld  o f  new cases o r  to  
th e  r a te s  o f  m o r ta li ty  o r m orb id ity  in  the  survey a re a s  was 
unexpected and in  c o n tra s t  w ith  th e  o b serv a tio n s  o f  Palm er e t  a l .  
(1956). These w orkers were ab le  to  dem onstrate a h igh  degree of 
c o r r e la t io n  between th e  in fe c t io n  le v e ls  among r e c r u i t s  to  th e  
U nited  S ta te s  Navy and th e  m o r ta li ty  r a te s  in  t h e i r  S ta te s  o f  
o r ig in . An exam ination o f  the  l i t e r a t u r e ,  however, f a i l s  to  
re v e a l any fu r th e r  evidence o f a s im ila r  c h a ra c te r  and th i s  must 
be a t t r ib u te d  to  th e  inadequacy o f the  ro u tin e  b a s ic  d a ta  on which 
th e se  a s so c ia tio n s  should  be te s te d .  The m ajor cause o f  d e fe c t in  
th ese  d a ta  probably stems from in a c c u ra c ie s  in  the  techn ique  o f 
tu b e rc u lin  t e s t in g  and p a r t ic u la r ly ,  in  th e  reco rd ing  and 
re p o r tin g  o f th e  r e s u l t s .  More l im ite d  s tu d ie s  among nu rses  in  
th e  U nited S ta te s  (P alm er, 1953) and Royal A ir Force r e c r u i t s  
(P o llo ck  e t  a l . , 1959) have shown a d e f in i te  a s so c ia tio n  between 
th e  p ro p o rtio n  o f those  re a c tin g  to  low doses o f tu b e rc u lin  and 
th e  degree o f  tu b e rc u lo s is  co n tac t. I t  i s  apparent from what has 
been s a id  above th a t  th e  various in d ic e s  o f tu b e rc u lo s is  p revalence 
re q u ire  more accu ra te  d e f in i t io n  and more c a re fu l reco rd in g  b efo re  
they  can be accep ted  w ith  confidence.
So wide a re  the  v a r ia t io n s  in  c l i n i c a l ,  ra d io lo g ic a l and 
b a c te r io lo g ic a l  assessm ent o f  p a t ie n ts  and th e  p re se n ta tio n  o f th e  
r e s u l ts  o f d i f f e r e n t  surveys o r Campaigns th a t  any comparison
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between S c o ttis h  and o th e r  fin d in g s  i s  l ik e ly  to  be bo th  unrewarding 
and confusing (Cochrane, 1954). With th e se  r e s e rv a tio n s , the  
d a ta  r e la t in g  to  a number o f  X-ray surveys a re  p re se n te d  in  
Table 27. I t  w i l l  be no ted  th a t ,  w hile th e  y ie ld  o f  new cases 
o f  a c t iv e  tu b e rc u lo s is  in  th e  Campaigns c a r r ie d  out in  S co tland  
during  1953-56 and 1957-58 was s u b s ta n t ia l ly  h ig h e r than  th a t  in  
th e  o th e r  p la c e s , the  r a te  fo r  confirm ed cases during  1957-58 was 
b ro ad ly  com parable. The very  h ig h  p ro p o rtio n  o f  b a c te r io lo g ic a l ly
TABLE 27
A ctive tu b e rc u lo s is  case y ie ld  from d i f f e r e n t  
mass X-ray Campaigns
Hates p e r  1000
Campaign
o r
survey
New a c tiv e  cases 
o f tu b e rc u lo s is
RemarksT o ta l Confirmed
Number Rate Number Rate
S co tland 1953-56) 568 2 .0 19 surveys
S co tland 1957-58) 4,033 2 .4 1,131 0 .7 22 surveys
U.S.A. 1947-53) 5,643 0 .7 - - 25 surveys
Denmark 1950-52) 503 0.6 472 0 .6 M ainly 15-35 y e a rs
Stockholm 1950-51) 863 1 .4 563 0 .9
Rhondda 1950-51) - - 32* 1.9 Research programme
Rhondda 1953) 46* 1.0 - - Research programme
S a lfo rd 1953) 110 1.7 - -
B ly th 1955) 40 1.9 - -
Annandale 1956) 10 1.2 4 0 .5 R esearch programme
Dumfries 1957) 21 1.5 6 0 .4 R esearch programme
* E stim ated  from published  d a ta .
confirm ed cases  in  th e  Scandinavian surveys i s  w ortly  o f note#
No o th e r  comment on th e se  d a ta  i s  a p p ro p ria te  s in ce  they  a re  based 
on w idely  d if f e r in g  s tan d a rd s . In  p a ss in g , i t  should  be 
m entioned th a t  co n sid e rab le  a t te n t io n  i s  being  given by b o th  
n a tio n a l and in te r n a t io n a l  o rg an isa tio n s , to  th e  s ta n d a rd is a tio n  
o f term inology and methods o f  assessm ent w ith  th e  o b je c t o f 
e s ta b lis h in g  a reasonab le  b a s is  on which th e  r e s u l t s  o f s tu d ie s  o f  
t h i s  k in d  can be more a c c u ra te ly  measured and more c o n fid e n tly  
c o n tra s te d .
One o f th e  ou ts tan d in g  fe a tu re s  o f  th e  Campaign was th e  
c o n tra s t  between th e  survey cases and those re p o rte d  by n o t i f i c a ­
t io n  through th e  d ia g n o s tic  se rv ic e s  in  th e  pre-Campaign p e rio d .
In  th e  fo u r  C i t ie s  th e  b a c te r io lo g ic a l  r e s u l t s  were l e s s  fre q u e n tly  
p o s i t iv e  and in  Edinburgh the  r a d io lo g ic a l appearances o f  th e  
le s io n s  were s ig n i f ic a n t ly  le s s  severe  in  th e  survey case s . This 
was in  lceeping w ith  th e  expressed  in te n tio n  o f th e  Campaign -  
namely, to  f in d  d isea se  a t  an e a r ly  s tag e . S u b s ta n tia l  d if fe re n c e s  
were a lso  observed between the y ie ld  o f  a c tiv e  cases  in  th e  C it ie s  
and th e  pre-Campaign n o t i f ic a t io n s  in  re sp ec t o f  t h e i r  age and sex 
d i s t r ib u t io n .  These were not unexpected s in ce  th ey  had a lread y  
been observed in  th e  p revious s e r ie s  o f surveys du ring  1953-56 and 
had been re p o rte d  on by Macgregor ( i 955) • While th e  r a te s  fo r  
a c tiv e  cases from th e  C ity  surveys tended to  be low er than  th e  
annual n o t i f ic a t io n  r a te s  among young a d u lts  they  were c o n s is te n tly
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h ig h e r  among o ld e r  people o f b o th  sexes. Using th e  age o f  45 y ea rs  
as an a r b i t r a r y  d iv is io n  between th e  younger and o ld e r  groups o f  
th e  ad u lt p o p u la tio n , i t  has been shown th a t  th e  number o f a d u lt 
cases found during  th e  fo u r o r  f iv e  weeks o f  th e  C ity  surveys 
exceeded th e  annual number of r e s p ira to ry  tu b e rc u lo s is  n o t i f i c a ­
tio n s  d u ring  th e  pre-Campaign p e rio d  by between 9 and 97 p e r c e n t, 
f o r  m ales and between 23 and 154 fo r  fem ales in  the  o ld e r  age group, 
th e  l a t t e r  being h ig h e r  in  each o f th e se  a re a s . In  th e  younger 
age group th e  survey y ie ld  of a c tiv e  cases amounted to  a s u b s ta n t ia l  
p ro p o rtio n  o f the  n o t i f ic a t io n s  in  each o f  the  C it ie s  and was in  
excess only in  Glasgow. Since o n e - th ird  o f th e  a d u lts  in  th e  
Campaign a reas  d id  no t c o -o p e ra te , th ese  survey f in d in g s  cannot be 
reg arded  as  re p re se n tin g  th e  tru e  age and sex d is t r ib u t io n  o f  th e  
p revalence o f p rev io u s ly  und isclosed  a c tiv e  tu b e rc u lo s is  (B radford  
H i l l ,  1951). The Supplem entaiy Survey i n  Edinburgh (F le tc h e r  e t  
a l . » 1959) suggests  th a t  th e  prevalence o f  new d isease  may w ell be 
as h ig h , i f  n o t h ig h e r , among th e  unco-operative  se c tio n s  o f the  
community, e s p e c ia l ly  among males between 35 and 64 y ea rs  and 
fem ales over 65 y ea rs  o f age. S in ce , however, only o n e -q u a rte r  o f  
those who had f a i le d  to  co -operate  during  the  main survey in  th a t  
C ity  were examined, th i s  fin d in g  cannot be accepted  w ith  confidence. 
I t  can , n e v e r th e le s s , be sa id  th a t  th e  Campaign was s u b s ta n t ia l ly  
more su c c e ss fu l than  th e  d iag n o stic  se rv ic e s  had been in  fin d in g  
cases o f  a c tiv e  tu b e rc u lo s is  and th a t  th e  success was r e l a t iv e ly  
g re a te r  among the  o ld e r  than  among the  younger p opu la tion .
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The s u b s ta n t ia l  excess o f  cases o f a c t iv e  tu b e rc u lo s is  found 
among o ld e r  persons during  the  Campaign in v i te s  fu r th e r  c o n sid e ra ­
t io n  o f  th e  r e l a t i v e  in flu en c e  o f age and sex on th e  survey 
f in d in g s . A lthough th e  excess o f th e  survey y ie ld  over expec ta­
t io n ,  on th e  b a s is  o f the  pre-Campaign n o t i f i c a t io n  ex p erien ce , was 
p ro p o r tio n a te ly  g re a te r  among o ld e r  women, th e  r a t e  o f i d e n t i f i c a ­
t io n  through b o th  th e  mass rad iography  and ro u tin e  d ia g n o s tic  
s e rv ic e s  was h ig h e s t under 45 y ears  o f age. Among o ld e r  men th e  
survey  techn ique dem onstrated a s u b s ta n t ia l ly  h ig h e r  p revalence  o f 
new cases than  was apparen t through th e  d ia g n o s tic  s e rv ic e s . Does
th i s  mean th a t  o ld e r  men are  more l i a b le  to  develop a c tiv e  
tu b e rc u lo s is  in  l a t e r  l i f e  o r  does i t  mean th a t  th e  survey method 
rev ea led  a la rg e  number of men who had the  d isea se  fo r  many y ears?  
The l a t t e r  view would ex p la in  th e  excess o f  m o r ta li ty  among o ld e r  
m ales. S p r in g e tt (1951), Cochrane e t  a l .  (1955), Cochrane e t  a l .  
(1956) and G ro th -P e tersen  (1959) have s tu d ie d  th i s  problem and 
have concluded t h a t ,  a lthough  age and sex i s  n o t th e  so le  f a c to r  
de tenn in ing  th e  on set o f tu b e rc u lo s is  a f t e r  in fe c t io n  has taken  
p la c e , th e  a tta c k  r a te  p ro g re ss iv e ly  f a l l s  in  b o th  sexes w ith  
advancing y e a rs . I t  would appear, th e re fo re , th a t  th e  co n sid erab le  
p revalence o f new d isea se  among o ld e r  m ales i s  the  r e s u l t  o f  an 
accum ulation o f  u n d isc lo sed  m orb id ity  over a co n sid erab le  p e rio d .
I t  should be remembered, however, th a t  th e  a tta c k  r a te s  were 
measured by th e se  workers over perio d s  o f le s s  th an  fo u r y ea rs  and
th a t  the  f in d in g s  may n o t r e f l e c t  experience  over lo n g e r p e r io d s . 
These o b serv a tio n s  do no t exclude the  p o s s ib i l i t y  o f  o ld e r  people 
developing  new d isea se  a f t e r  having had a c le a r  ch est X -ray some 
y ears  b e fo re . Smith (1959), re p o rtin g  on the  p rev ious ra d io lo g ic a l  
h is to ry  o f  100 new cases o f a c tiv e  tu b e rc u lo s is  among p a t ie n ts  over 
55 y ears  o f age in  G-lasgow, found th a t n e a r ly  h a l f  o f them were 
ra d io lo g ic a l ly  c le a r  when examined some tim e d u ring  th e  p rev ious 
te n  y e a r s ,  n e a r ly  o n e - th ird  o f  them w ith in  th e  p rev ious f iv e  y e a rs . 
This re p o rt p rov ides no in fo rm atio n , however, on th e  s iz e  o f th e  
a t ta c k  r a t e .
The success  o f th e  Campaign in  fin d in g  4,033 new cases o f  
a c tiv e  tu b e rc u lo s is  in  th e  22 survey a re as  should  be s e t  a g a in s t 
th e  number o f new cases which would have been id e n t i f i e d  had th e  
programme never been c a r r ie d  o u t. When th e  County o f  F ife  i s  
excluded from the  c a lc u la t io n , s in ce  i t  was no t com pletely 
covered, th e  number o f new a c tiv e  cases found in  th e  21 rem aining 
a re as  was 4 , 026. During th e  two y ears  o f th e  Campaign 10,050 new 
n o t i f ic a t io n s  o f re s p ira to ry  tu b e rc u lo s is  were rece iv ed  in  th ese  
survey a re as  compared w ith  an ex p ec ta tio n  o f 7,684* The excess 
o f the  observed  over th e  expected number o f n o t i f i c a t io n s ,  namely 
2, 366, m ight be regarded  as rep re sen tin g  th e  ga in  of a c tiv e  cases. 
The assessm ent m ust, however, take  account o f th e  f a c t  th a t  a l l  o f 
th e  4,033 survey  c a se s , and the  a d d itio n a l 295 d iscovered  among 
n o n -re s id e n ts , were found much e a r l i e r  than  they  would have been
142.
had th ey  aw aited  id e n t i f i c a t io n  through the  d ia g n o s tic  s e rv ic e s . 
Moreover, an a d d it io n a l  7,267 new cases o f tu b e rc u lo s is  were found 
to  re q u ire  o b serv a tio n  f o r  a s ig n i f ic a n t  pulmonary i n f i l t r a t i o n .  
These in d iv id u a ls  have always been regarded  as being a t  s p e c ia l  
r i s k  o f developing  tu b e rc u lo s is  in  th e  y e a rs  fo llow ing  a su sp ic io u s  
f in d in g  on a ch es t rad iograph . G -roth-Petersen e t  a l .  (1959) have 
measured th i s  r i s k  a t  seven tim es g re a te r  than  th a t  fo r  persons 
w ith  evidence o f h ea led  d ise a se  and 14 tim es g re a te r  than th a t  fo r  
th o se  w ith  normal rad io g rap h ic  X-ray film s.
In  a sse ss in g  th e  u ltim a te  value o f th i s  Campaign reg a rd  must 
be had to  the p o te n t ia l  advantages and to  the  l im ita t io n s  o f th e  
in f lu e n c e  which i t  can be expected to  e x e rt on th e  fu tu re  tren d s  
o f  in c id en ce . There were th re e  b a s ic  o b je c tiv e s : f irs tly  to  X -ray
a la rg e  number o f  persons in  th e  survey  a re a s ; secondly , to  b rin g  
under c o n tro l a la rg e  p ro p o rtio n  o f  those w ith  evidence o f d ise a se ; 
t h i r d ly ,  to  reduce th e  pool o f  in fe c t io n  and c o n tr ib u te  to  a more 
ra p id  d ec lin e  in  th e  fu tu re  in c id en ce  o f tu b e rc u lo s is . The f i r s t  
two o f th ese  o b je c tiv e s  have been achieved  w ith  g r e a te r  success 
than  was expected and the  r e s u l ts  have been recorded  and d iscu ssed  
above. The tren d s  o f tu b e rc u lo s is  w i l l  re q u ire  con tinued  study 
over a p e rio d  o f  y e a rs  to  determ ine the  long-term  in flu en ce  o f  
th i s  Campaign. While i t  i s  in a p p ro p ria te  to  in d u lg e  in  specu la­
t io n  as to  th e  outcome, i t  i s  p roper to  comment on some o f the  
hopes upon which t h i s  o pera tion  was conceived and some o f the  
l im ita t io n s  of i t s  long-term  e f f e c t s .
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One o f  th e  p r in c ip a l  long-term  o b je c tiv e s  was to  reduce th e  
pool o f  in fe c t io n  by b rin g in g  under c o n tro l a la rg e  p ro p o rtio n  o f  
th e  a c tiv e  cases o f tu b e rc u lo s is  in  th e  community and by p rev en tin g  
fu tu re  a d d itio n s  to  i t  by p lac in g  under m edical su p e rv is io n  a  la rg e  
number o f  th o se  p re sen tin g  su sp ic io u s  X -ray f in d in g s  — the  l a t t e r  
be ing  regarded  as a  group a t  ex cep tio n a l m o rb id ity  r i s k .  The 
su c c e ss fu l accomplishment o f  th i s  ta sk  was dependent upon th e  more 
e f f e c t iv e  e x p lo i ta t io n  o f chem otherapeutic c o n tro l b o th  as an 
agent o f tre a tm en t and o f  fu tu re  p rev en tio n . While th e  exam ination 
o f whole p o p u la tio n s , o r  s u b s ta n t ia l  p ro p o rtio n s  o f them, on only 
one occasion  must be fo llow ed by th e  development o f new c a se s , th e  
evidence a lre a d y  quoted supported  the  view th a t  th e  a tta c k  r a t e  
was r e l a t iv e ly  low among o ld e r  p e rso n s, e s p e c ia lly  women. The 
red u c tio n  in  th e  in fe c t io n  r a te  consequent upon th e  success o f the  
above m easures would enable th e  more e f fe c t iv e  e x p lo i ta t io n  o f  
B.C.G-. v a c c in a tio n  among c h ild re n  and promote a more ra p id  f a l l  in  
inc idence  o f d ise a se  among th e  younger sec tio n s  o f  the  p o p u la tio n . 
The o th e r e f f e c t  which i t  was hoped to  achieve was th e  s u b s ta n t ia l  
red u c tio n  in  th e  inc idence  o f new d isea se  e s p e c ia l ly  among o ld e r  
p ersons. On th e  assum ption th a t  a  s in g le  exam ination would 
u su a lly  be s u f f ic ie n t  to  d e te c t most o f the  s ig n if ic a n t  tu b e rc u lo s is  
among them, fu tu re  a d d itio n s  to  tu b e rc u lo s is  m orb id ity  would be 
l ik e ly  to  be s u b s ta n t ia l ly  l e s s  among those  yfaose ch est rad iographs 
had been shown to  be c le a r .
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The in flu en c e  o f a programme o f c a se -f in d in g  o f th i s  k ind  on 
th e  fu tu re  inc id en ce  o f  tu b e rc u lo s is  i s  sev e re ly  l im ite d  by a 
number o f  f a c to r s .  In  s p i te  o f th e  ex cep tio n a l p u b lic  response , 
a t  l e a s t  o n e - th ird  o f  th e  a d u lts  re s id e n t in  th e  tw enty-tw o survey 
a re a s  f a i l e d  to  c o -o p e ra te . What evidence th e re  i s  (F le tc h e r  e t  
a l* , 1959) suggests  th a t  the  p reva lence  o f new d ise a se  among th ese  
people i s  a s  high* i f  n o t h ig h e r, than among those  who supported  
th e  Campaign. I t  has th e re fo re  become a m a tte r o f  s p e c ia l  concern , 
s in ce  the  com pletion o f  th e  su rveys, to  achieve th e  exam ination o f 
th e se  in d iv id u a ls  th rough  th e  ro u tin e  d ia g n o s tic  and c a se -fin d in g  
programme. Nor d id  th e  Campaign encourage the  a tten d an ce  o f 
school c h ild re n  as th e  y ie ld  o f tu b e rc u lo s is  among them i s  low and 
because unnecessary  exposure to  ra d ia t io n  had to  be avoided ( t h i s  
l a t t e r  view  has been confirm ed in  th e  re p o r t ,  R ad io lo g ica l Hazards 
to  P a t ie n t s ,  1959)* C ase-find ing  among th i s  group o f th e  pop u la tio n  
i s  c a r r ie d  out by su b je c tin g  to  X -ray exam ination only those  who 
re a c t to  th e  tu b e rc u lin  sk in  t e s t .  This programme i s  being 
a c t iv e ly  pursued in  con junction  w ith  the  arrangem ents fo r  
p ro te c t iv e  v a cc in a tio n . The Campaign must a lso  have been d e fe c tiv e  
in  m issing  a p ro p o rtio n  of s ig n if ic a n t  cases o f tu b e rc u lo s is  th rough 
o b s e rv e r- fa ilu re  s in ce  th e  i n i t i a l  f ilm  in te r p r e ta t io n  employed 
only  s in g le  re a d e rs . This d e fic ien c y  was recogn ised  a t  the o u tse t 
and th e  c h es t p h y s ic ian s  ware asked to  r e - s c r u t in is e  the  film s a t  
le is u re  and to  communicate w ith  th e  p a t ie n t ' s g en e ra l p r a c t i t io n e r
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in  th e  event o f  th e  l a t e r  id e n t i f i c a t io n  o f a case  mis sed  on the  
f i r s t  read in g . A gain, th e  Campaign could have no e f f e c t  on the  
a t ta c k  r a te  among th o se  whose ch est rad io g rap h s were regarded  as 
normal a t  the  tim e o f a ttendance  du rin g  one o f the  surveys. From 
th e  a v a ila b le  ev idence , however, th e  a t ta c k  ra te  would be l ik e ly  to  
be s u b s ta n t ia l ly  low er among those  w ith  normal X -ray fin d in g s  
compared w ith  th o se  p re sen tin g  abnormal r a d io lo g ic a l  appearances 
and would be expected  to  become p ro g re s s iv e ly  le s s  w ith  advancing 
age. A fu r th e r  source of lo s s  was provided by those  who d e fa u lte d  
when in v i te d  to  a t te n d  fo r  c l in ic a l  c o n su lta tio n  fo llow ing  the  
id e n t i f i c a t io n  of a s ig n if ic a n t  abnorm ality . During 1958, 29, o r  
two per cen t., o f  th e  1,262 a c tiv e  cases and 164, o r  n e a rly  s ix  p e r 
c e n t . , o f the  2,083 o b servation  cases had f a i le d  to  co -o p era te  
w ith  th e  c l i n i c a l  s e rv ic e s  by the  end of th e  follow -up p e rio d . 
S p ec ia l measures were adopted in  th e  survey a reas  to  o b ta in  the  
co -o p e ra tio n  o f th e se  p a t ie n ts  and the  f in a l  f ig u re  was probably  a 
g re a t d ea l l e s s .  F in a l ly ,  the  Campaign can have had no in flu en c e  
on th e  inc idence  o f new d isease  among th o se  a lread y  in fe c te d .
When th e  pregramme was planned th e re  was evidence (Palm er and Shaw, 
1953) th a t  th e  bu lk  o f new cases occu rrin g  among c h ild re n  and 
ad o lescen ts  came from those  i n i t i a l l y  known to  r e a c t  to  the  
tu b e rc u lin  sk in  t e s t .  This o b servation  was in  c o n tra s t w ith  th e  
fin d in g s  o f  D aniels e t  a l .  (1948) and th e  s u b s ta n t ia l  ev idence , 
review ed by th e se  a u th o rs , in  favour o f  a h ig h e r m orb id ity  among
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n eg ative  tu b e rc u lin  r e a c to r s .  The l a t t e r  o b se rv a tio n s  were made, 
however, among n u rse s  and o th e rs  exposed to  s p e c ia l  r i s k ,  w hile 
th o se  o f Palm er and Shaw embraced whole p o p u la tio n s  o f ch ild re n  and 
young persons l iv in g  under normal co n d itio n s  in  a re a s  o f  h igh  and 
average tu b e rc u lo s is  p rev a len ce . The fin d in g  of a h ig h e r a t ta c k  
r a te  among th o se  known to  have been p re v io u s ly  in f e c te d ,  e sp e c ia l ly  
among a d o lesc en ts  producing la rg e  re a c tio n s  to  the  tu b e rc u lin  sk in  
t e s t ,  has been confirm ed by follow -up s tu d ie s  c a r r ie d  out by 
Palmer e t  a l .  (1957), Palmer e t  a l .  (1958), the  M edical R esearch 
Council (1956 and 1959), G-roth-Petersen e t a l .  (1959) and o th e r  
w orkers. The X -ray Campaign in  S cotland  could  have no in f lu e n c e  
on th e  fu tu re  a t ta c k  r a te  among persons p rev io u s ly  in fe c te d .
In  co n clu sio n , i t  should be emphasised th a t  th i s  Campaign was 
p lanned as  a tu b e rc u lo s is  c a se -fin d in g  o p era tio n  and not as an 
in strum en t o f  ep idem io log ica l in q u iry . I t  i s  abundantly  c le a r  
from th e  experience gained th a t  no a d d itio n a l in fo rm ation  cou ld  have 
been c o lle c te d  from those  a tte n d in g  the  X-ray c en tre s  w ithou t 
s u b s ta n t ia l ly  in c re a s in g  the  co st and lab o u r invo lved  and w ithou t 
in te r f e r in g  w ith  th e  ra p id  and convenient exam ination o f  th e  
p u b lic . I t  i s  more than  l ik e ly  th a t  any a ttem p t to  employ more 
than the  s im p lest exam ination and reco rd in g  procedures would have 
so in te r f e r e d  w ith  th e  main purpose, which was to  examine as many 
people as p o ss ib le  i n  th e  s h o r te s t  tim e, th a t  th e  response would 
have been s e r io u s ly  a ffe c te d . F u rth e r , th e  m assive amount o f  work
which f e l l  on the  p u b lic  h e a lth  and the  c l i n i c a l  s e rv ic e s  during  and 
a f t e r  each o f th e  X -ray surveys made i t  n ecessa ry  to  employ only 
th e  s im p lest fo llow -up rec o rd s . I t  was in  th e se  ways th a t  th e  
S c o ttis h  Campaign d if f e r e d  from the  surveys in  Denmark (G ro th - 
P e te rsen  e t  a l . , 1959), Rhondda Each (Cochrane e t  a l . , 1952 and 
1955), Annandale (Cochrane e t  a d .,  1957) and Dumfries (Cochrane e t  
a l . , 1959), a l l  o f ■which were designed  as ep id em io lo g ica l s tu d ie s  
and c a r r ie d  out a t  a tempo o f  o p e ra tio n  a p p ro p ria te  to  th is  
o b je c t iv e . That i t  i s  p o s s ib le , however, to  engage in  im portan t 
ep id em io lo g ica l in q u iry  during  a Campaign o f  th i s  k in d  has been 
dem onstrated by th e  Supplementary Survey in  Edinburgh. A part from 
th i s  s p e c ia l  s tu d y , c a r r ie d  out as a p a r a l le l  in q u iry , care  had to  
be taken to  avoid  any e la b o ra tio n  o f the b a s ic  procedure which 
might have d e tra c te d  from th e  o p e ra tio n a l e f f ic ie n c y  o f th e  su rveys. 
A fte r  th e  commencement of th e  Campaign a s tu d y  was made o f th e  work 
being  c a r r ie d  out under th e  D anish programme and a tu b e rc u lo s is  
index was e s ta b lis h e d  in  Edinburgh to  observe the  fu tu re  tre n d s  o f 
th e  d isea se  in  th a t  C ity . This index con ta in s  in fo rm ation  
r e la t in g  to  a l l  those examined during the survey and perm its th e  
s tu d y , a g a in s t  t h i s  background, o f a l l  new p a t ie n ts  id e n t i f ie d  by 
the  d ia g n o s tic  se rv ic e s  in  the fu tu re . I t  i s  hoped th a t  v a lu ab le  
in fo rm ation  w i l l  be o b ta ined  about groups o f th e  popu la tion  a t  more 
than average r i s k  o f developing tu b e rc u lo s is .
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SUMMAHT
This th e s i s  p re se n ts  an a p p re c ia tio n  o f  the  te c h n ic a l  
p lan n in g , execu tio n  and r e s u l t s  o f  a programme o f  chest X-ray 
surveys c a r r ie d  out in  22 a re a s  o f h igh  tu b e rc u lo s is  p rev a len ce  in  
S co tland  du rin g  1957 and 1958, w ith  th e  o b jec t o f fin d in g  and 
b rin g in g  under c o n tro l a h igh  p ro p o rtio n  o f th e  p re v io u s ly  u n d is­
c lo sed  r e s e rv o i r  o f c a se s , reducing  th e  pool o f in f e c t io n  and 
c o n tr ib u tin g  to  th e  more ra p id  d e c lin e  in  th e  fu tu re  inc id en ce  o f  
th i s  d is e a se . This Campaign was unique in  th a t  each o f  th e  mass 
rad iography  surveys which i t  comprised was c a r r ie d  out w ith in  a  few 
weeks, using  a c o n cen tra tio n  o f m edical and p u b l ic i ty  se rv ic e s  no t 
p rev io u s ly  employed in  a  h e a lth  programme o f th i s  k ind . Moreover, 
i t  a t t r a c t e d  a  g re a te r  measure o f p u b lic  support than  any o f  th e  
lo c a l  ch es t X -ray surveys which had p rev io u s ly  been a ttem p ted , 
w ith  th e  excep tion  o f those  c a r r ie d  out over long perio d s  u sin g  
th e  in d iv id u a l r a th e r  than  the community approach. This o p e ra tio n  
has dem onstrated th e  p r a c t i c a b i l i t y  and the  inm ediate  p r o f i t a b i l i t y  
o f  the  community approach to  tu b e rc u lo s is  c a se -fin d in g  by the  
employment o f  th e  n a tio n a l re so u rces  o f the  c l i n i c a l ,  ra d io lo g ic a l  
and p u b l ic i ty  se rv ic e s  in  a s e r ie s  of chest X -ray surveys designed  
to  examine whole a d u lt popu la tions a t  a tempo o f o p e ra tio n  n o t 
p rev io u s ly  thought p o ss ib le .
The p o p u la tio n  in  th e  a reas  s e le c te d  fo r  survey  com prised 
about tw o -th ird s  o f  th a t  in  the  w h o l e  country . During th e  two
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y e a rs  1,844,268 p ersons were X-rayed. Of th e se  1,639,957 were 
a d u lts  re s id e n t in  the d e fined  a re a s , re p re se n tin g  a response 
r a te  o f 68 p e r  c en t. The response r a te  in  th e  15 urban a re a s  was 
75 p e r c e n t . , and in  th e  fo u r S c o tt is h  C i t ie s ,  76 p e r  c en t. The 
number o f a d u l ts  examined rep re sen ted  43 p e r  c e n t, o f the  a d u lt  
p o p u la tio n  o f S co tlan d . The r e l a t i v e ly  poor a tten d an ce  in  the  
County a re a s  i s  a t t r ib u te d  to  th e  f a c t  th a t  th e  d is p e r s a l  o f  th e  
p o p u la tio n  made i t  im p o ssib le , u s in g  t h i s  method o f  o p e ra tio n , to  
p rov ide a  s e rv ic e  which was convenient to  th o se  l iv in g  in  i s o la te d  
p la c e s . The d if fe re n c e  in  the  le v e l  o f co -o p e ra tio n  between 
younger and o ld e r  persons can be exp lained  by th e  inc idence  o f 
i l l n e s s  and in f i rm ity  among the  l a t t e r .  In  some p lace s  the  
response  was ad v erse ly  a f fe c te d  by the  f a c t  th a t  n o n -re s id e n ts  
took  up to o  much o f th e  a v a ila b le  X -ray tim e. I t  seems l ik e ly  
t h a t ,  in  surveys o f th i s  k in d , th e  p ro v is io n  o f to o  much X-ray u n it  
cover may have as d e trim en ta l an e f f e c t  on the  response as too 
l i t t l e .
The p r in c ip a l  te c h n ic a l f a u l t  in  th e  Campaign was th e  f a i lu r e  
to  employ dual p ho to fluo rog raph ic  film  in te r p r e ta t io n ,  bu t 
re fe ren ce  i s  made to  th e  method suggested  to  overcome th i s  
d e fic ien c y  which, on th e  b a s is  o f p rev ious ev idence, migjht have 
been re sp o n s ib le  fo r  th e  lo s s  o f abou t 10 p e r cen t, o f the  
s ig n if ic a n t  cases. This d e fic ien cy  could  not have been ob v ia ted  
in  any o th e r  way w ith  the  reso u rces  a v a ila b le . This method o f
community survey i s  u n su ita b le  f o r  ep id em io lo g ica l in q u iry  w ithout 
co n sid e rab le  in te r fe re n c e  w ith  i t s  e f f e c t iv e  o p e ra tio n  and because, 
a t  th e  tempo o f work re q u ire d , n e i th e r  s t a f f  o r  equipment a re  
l ik e ly  to  be a v a ila b le  fo r  sp e c ia l  s tu d ie s .
The Campaign produced 12,094 new cases o f tu b e rc u lo s is ,  o f  
whom 4 ,328 , o r 2.35 p e r  1000, were regarded as s u f fe r in g  from 
a c tiv e  d ise a se . I n  a d d itio n  7 ,776 , o r  4 .26  p e r  1000 persons 
examined, p re sen te d  evidence o f tu b e rc u lo s is  re q u ir in g  o b serv a tio n . 
N early tw o -th ird s  o f th e  4,033 a c tiv e  cases and th e  7,267 
o b serv a tio n  cases  d iscovered  among re s id e n ts  were found in  Glasgow 
and f o u r - f i f t h s  in  th e  fo u r S c o tt is h  C i t ie s .  The r a te s  f o r  a c tiv e  
cases v a r ie d  between 0.26 and 3*69 and, fo r  o b serv a tio n  c a se s , 
from 0 .1 4  to  10.37 p e r  1000 persons examined. A study  o f th e  
a s s o c ia tio n s  between th e  survey y ie ld  o f tu b e rc u lo s is  and th e  r a te s  
o f  n o t i f i c a t io n ,  r e g is t r a t io n  and death  during th e  pre-Campaign 
p erio d  rev ea led  a s ig n if ic a n t  p o s i t iv e  c o r re la t io n  only between 
th e  agg regate  of the  ac tiv e  and o b servation  survey case r a te s  and 
the  n o t i f i c a t io n  r a te s  in  the  d i f f e r e n t  a re a s . Reference i s  made 
to  th e  inaccuracy  o f the  a r b i t r a r y  c l in ic a l  s e p a ra tio n  in to  a c tiv e  
and o b serv a tio n  c a te g o r ie s .
The co n sid e rab le  success o f th i s  method of tu b e rc u lo s is  ca se - 
f in d in g  i s  i l l u s t r a t e d  by the  f a c t  th a t  the  y ie ld  o f  new cases 
d u ring  th e  fo u r weeks o f each survey amounted to  a s u b s ta n t ia l  
p ro p o r tio n  o f th e  annual number expected from th e  ro u tin e
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d ia g n o s tic  s e rv ic e s  a t  th e  pre-Canrpaign r a te s .  This advantage 
was s u b s ta n t ia l ly  g re a te r  among th e  o ld e r  than the  younger 
se c tio n s  o f the  community.
The r e s u l t s  o f th i s  Campaign are  regarded  as  an o u ts tan d in g  
success in  term s o f p u b lic  response and tu b e rc u lo s is  id e n t i f i c a ­
t io n .  The p o s s ib le  in flu en c e  of th i s  work on th e  fu tu re  in c idence  
o f  tu b e rc u lo s is  i s  d iscu ssed .
Only a very  b r i e f  re fe ren ce  has been made to  th e  y ie ld  o f  non- 
tubercu lous d ise a se s  during  th e  Campaign s in ce  th e  o p era tio n  was 
designed  as p a r t  o f a n a tio n a l tu b e rc u lo s is  c a se -fin d in g  programme 
and the  fo llow -up o f persons p re sen tin g  ev idence  o f  non-tubercu lous 
pulmonary d ise a se  was no t re q u ire d  w ith  th e  same accuracy . These 
r e s u l t s ,  w hile  o f co n sid erab le  i n t e r e s t ,  cannot be regarded  w ith  
th e  same confidence . They a re ,  however, th e  su b jec t o f s e p a ra te  
s tudy .
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GLOSSARY OF TERMS
A ctive tu b e rc u lo s is . T ubercu lo sis  found to  be in fe c t io u s  o r  to  
re q u ire  trea tm en t o r  some m o d if ica tio n  in  th e  p a t i e n t 's  
way o f  l i f e .  Inc luded  in  th e  y ie ld  o f  a c tiv e  cases 
from th e  X -ray Campaign were a l l  cases c l a s s i f i e d  as 
a c t iv e  (Code 2 4 ), those  w ith  accompanying pneumoconiosis 
(Code 23) and th o se  in  whom the  c o n d itio n  was a 
tu b ercu lo u s  p le u ra l  e f fu s io n  w ithout rad io g ra p h ic  lung 
involvem ent (Code 26).
A d u lt. A person  o f  15 y ears  o f  age o r over.
A ttendance. Number o f persons a tte n d in g  fo r  m in ia tu re  film
exam ination. Regarded as eq u iv a len t to  th e  number o f 
m in ia tu re  film s taken .
Confirmed tu b e rc u lo s is . R esp ira to ry  tu b e rc u lo s is  found during
th e  X -ray surveys and confirm ed by th e  dem onstration  o f 
tu b e rc le  b a c i l l i .
Confirmed n o t i f i c a t io n . A ctive tu b e rc u lo s is  n o t i f i e d  to  the  
M edical O ff ic e r  o f H ealth  in  which th e  d iag n o sis  has 
been confirm ed by th e  ch es t p h y s ic ian  on c l i n i c a l  b u t 
n o t n e c e s sa r i ly  on b a c te r io lo g ic a l  grounds.
D e fa u lte r . A person f a i l in g  to  a t te n d  f o r  a  la rg e  film  o r fo r  
c l i n i c a l  exam ination a f t e r  being X-rayed a t  a mass 
rad iography  u n i t .
D efined a re a . Local h e a lth  a u th o r ity  a rea  s e le c te d  fo r  mass 
X -ray survey.
D efined p o p u la tio n . A dults r e s id e n t  in  th e  d e fin ed  a re a s . Also
r e f e r r e d  to  as  the  e l ig ib le  p o p u la tio n .
F in a l d ia g n o s is . C lin ic a l  d iag n o sis  fo llow ing  a minimum p e rio d  
o f th re e  months fo llow -up .
In fe c t io n  le v e l . P ro p o rtio n  o f  c h ild re n  re a c tin g  to  th e  
tu b e rc u lin  sk in  t e s t  a t  13 y e a rs  o f age.
In tim a tio n . A procedure used in  S co tland  to  f a c i l i t a t e  the
re p o r tin g  o f c l i n i c a l , r a d io lo g ic a l ,  b a c te r io lo g ic a l  and 
o th e r  d e ta i l s  o f p a t ie n ts  su f fe r in g  from tu b e rc u lo s is ,  
by th e  a p p ro p ria te  c o n su lta n t, to  th e  M edical O ff ic e r  o f 
H ealth .
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R eg is te re d  cases o f tu b e rc u lo s is . The number o f persons known 
to  be su ffe r in g  from , o r  under su p e rv is io n  f o r ,  
tu b e rc u lo s is  and r e g is te r e d  by th e  lo c a l  h e a lth  a u th o r i ty .
Response. Persons belonging  to  th e  d e fin ed  p o p u la tio n , examined 
in  th e  d e fin e d  a re a . Expressed as th e  number o r  tete 
ap ercen t& g e  o f  the  d e fin ed  p o p u la tio n .
R eca ll c e n tre . A c e n tre  e s ta b lis h e d  in  a survey  a rea  by th e
mass rad iography s e rv ic e  fo r  the  rad io g rap h ic  examina­
t io n  o f th o se  r e c a l le d .
S ig n if ic a n t r a d io lo g ic a l  abno rm ality . A ra d io lo g ic a l  abnorm ality  
id e n t i f i e d  by th e  mass rad iography  s e rv ic e , regarded  as  
c o n s t i tu t in g  a p o te n t ia l  o r a c tu a l h e a lth  hazard .
S ig n if ic a n t tu b e rc u lo s is . R ad io lo g ica l evidence o f r e s p ir a to ry
tu b e rc u lo s is ,  o th e r  than th e  presence  o f  a few c a lc i f i e d  
sp o ts  o r an o b l i te r a t io n  o f th e  c o s to -p h re n ic  s in u s .
This term  i s  a lso  used to  denote th e  sum of th e  a c tiv e  
and o b serv a tio n  survey y ie ld  based on c l i n i c a l  a s s e s s ­
ment a f t e r  th re e  months.
T u b ercu lo sis  re q u ir in g  o b se rv a tio n . Cases p re sen tin g
ra d io lo g ic a l  evidence o f tu b e rc u lo s is  no t regarded  as 
a c tiv e  bu t which p re sen t more em phatic evidence o f 
d isea se  than  a few c a lc i f i e d  sp o ts  in  th e  lung o r an 
o b l i t e r a t io n  o f  the c o s to -p h ren ic  s in u s  (Code 25). 
S ta tu to ry  n o t i f i c a t io n  i s  no t re q u ire d  f o r  such p a t ie n ts .
X-ray Campaign. The complete programme of mass rad iography  
su rveys.
X-ray cen tre .. A c en tre  e s ta b lis h e d  f o r  pho to flu o ro g rap h ic  
exam ination o f th e  g en e ra l p u b lic .
X-ray survey . A community X -ray survey c a r r ie d  out w ith  th e  
o b je c t o f  examining a t o t a l  community (exclud ing  
c h ild re n ) .
Synonomous terms; Mass ch es t X-ray survey , mass
radiography  su rvey , conmunity X -ray su rvey , mass 
X-ray survey.
X-rav » " i t  cover. Number o f  X -ray u n its  employed p e r 10,000 
o f  th e  a d u l t - r e s id e n t  p o p u la tio n .
X -ray u n it  perform ance. Average number o f persons X-rayed p e r  
u n it  week by th e  mass rad iography  u n i ts  engaged in  
each survey.
Y ie ld . Abnormal case s  d isco v ered  as  th e  r e s u l t  o f  an X -ray 
survey . E xpressed as a number o r  r a t e  p e r  1000 
persons examined.
1f>7.
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a p p e n d i c e s
APPENDIX 1
COMMUNITY CHEST X-RAY SURVEYS 
SCOTLAND 1953-1956 
Areas surveyed. X-ray prov ision , response and tubercu losis y ie ld
I I I:
| Adults X-rayed^ Yield of New Cases of Tuberculosis
Area Dates
I j
| Period
7
X-ray } Unit
Adult 
Population 
1951 Census
Number !
Per Cent 
Adult 
Population
Active
■(
j Observation
| (Weeks) j Units | Weeks *
t
I
Number j Rate/1X0^
i
j Number Rate/1X0^
1252
j...... |
!,1
j
] j
Greenock Burgh 15 Sep -  3 Oct 1 i  \ 3 2 I 6 56,000
i 12,962 23.1 58 ! 4.3 | 93 j 6 .9
025k
7
| | j | ) i ii
Edinburgh City (Pilton) 10 May -  15 Jne I 4 2 j 8 19,000*
!
11,131 58.6 39 j 3.5 ! 88(
o•CO
Coatbridge and Airdrie Burghs 24 May -  23 Jne
i 5 i
2 ! 10 55,000 | 12,522 22.8 21 1.7 ! *i
j 4.3
Fife County (Kelty/Lochgelly) 2 Aug “ 28 Aug j u
I
1 6
2 !
f
8 20,000* 11,613 58.1 19 \ 1*6 j lk I 6 .4
Paisley Burgh 26 Sep -  6 Nov 3 j 18 70,000 17,084 24.4 32 1.9 I 91
t
| 5 .3
Kirkcaldy Burgh 8 Nov -  4 Dec k  '
f
2 |
i
8 37,000 11,617 31.4 14 I 1-2 j & | 5.5
ftutherglen Burgh 29 Nov -  2k Dec 1 ( 1
u ! ’ ] 5
19,000 2,648 13.9 4 ! 1.4
i
I
I 10
f
\ 3 .6
2252
I
i
!
1
j
Edinburgh City (Central Leith) 7 Mar -  22 Mar \ 3 2 1 6 17,000* 12,822 75.4 27 | 2.1 j 50 3 .9
Dumbarton Burgh 28 Mar -  23 Apl I 4 2 | 8 17,000 ; 10,039 59.1 28
; 2*6 | 66 6 .2
, Dundee City (Hilltown/Hawkhlll) S 18 Apl -  Ik May f 4 2 \ 8 19,000* 15,117 79.6 41 2.7 ! 213j
13.8
'■ i' Glasgow City (E.P.H. D iv .) 6 Jne -  2 J ly I ■ 4 3 1 12 166,000* 11,628 7.0 56 4.5 | 125 10.0
If*
Fife County (Cowdenbeath/Wemyss) 1 Aug -  17 Sep
i
! 7 3 i 21 48,000* 26,842 55.9 38 ! 1*5 I 194 6.9
Motherwell and Wlshaw Burgh 14 Nov -  3 Dec I 2 3 9 52,000 20,548 39.5 51 | 2 .4 j 110 5 .2
i
Clydebank Burgh 12 Mar -  29 Mar I 3 4 ? 12 32,000 16,925 52.9 11 0 .9 40 3 .6
j Falkirk Burgh 9 Apl -  21 Apl I 2 4 8 28,OX 7,885 23.2 9 ; 1.1 31 3.8
Stir lin g  County 23 Apl -  15 May I 3I 4 1 12 39,000* 17,921 46.0 17
/ 0.9 hk 2.4
Fife County (West) k Jne -  30 Jne | 4 4 j 16 35,000* 18,243 52.1 20 1.0 102 5.5
Edinburgh City (South and East) 3 Sep -  29 Sep j 4 4 1
16 99,OX* 28,104 28.4 64 2.2l
97 3.3
4 t Hamilton Burgh 5 Nov -  2k Nov \ 3 3 ! 9 30,000 14,380 47.9 19 1.3 95 6.5
j^j TOTAL 1953*56
.................................J . . . 75 . . . ‘  j 200 j 858,OX 280,031
32.6 j 568 2.0 1,64i 5.7
|l -
|  x Estim ate. i  Includes non-residents. //R ates per 1000 examined ( a l l  ages) Including non-residents.
APPENDIX 2
RESPIRATORY TUBERCULOSIS 
MEAN ANNUAL CONFIRMED NOTIFICATION AND DEATH RATES IN SCOTLAND 1952-56 
R ates. In descending; o rder, per 100.000 based on estim ated population , 1954
Area Conf irmed Area
f
1 Confirmed Area Deaths Area
N otifications | N otifications
GLASGOW 190 Kirkcudbright County 86 GLASGOW 35 Perth & Kinross County
154
Perth Burgh
West Lothian Angus County 1 76)
85
Renfrew County 19)
Arbroath j 121) Greenock 34) 27 West Lothian CountyEDINBURGH ! 152 i- Paisley 31)
148
Inverness County S 80)
83
Port Glasgow 39) Clackmannan County
DUNDEE I [ Inverness Burgh I 92)(
114)
I Lanark County 22) ABERDEEN
Renfrew County Moray & Nairn County 81 Airdrie 17)
Greenock 207) 146 j Coatbridge 23) 23 Fife CountyPaisley 125) | Caithness County 78 Hamilton 33) Dunfermline
Port Glasgow 217) 1 Motherwell/Wishaw 22) Kirkcaldy
I Bute County 74 Rutherglen 30)
Lanark County 139) I I Sutherland County
Airdrie 116) I Perth & Kinross County 1 73)
73
Dunbarton County 18)
Coatbridge 119) 140 I Perth Burgh I 95) Clydebank 24) 21 Dumfries County
Hamilton 112) ■? Dumbarton Burgh 30) Dumfries Burgh
Mo therwell/W ishaw 173) East Lothian County 73 | ■
Rutherglen 169)
! Ayr County 1 70)
Argyll County 20 Banff County
t Ayr Burgh I 86) 72 ]
—  -H
I Orkney County
Midlothian County 120 I Kilmarnock Burgh v 70) I Ross & Cromarty County 19 (
114
1: Aberdeen County
ABERDEEN 1 Selkirk County 70 DUNDEE 18
jj :.i: • East Lothian County
Dunbarton County 98) i Sutherland County i 63 EDINBURGH 18 j
Clydebank Burgh 104) 114 i 4 Midlothian County
Dumbarton Burgh 195) f Peebles County £ 61 Inverness County 17) 16■ E £ Inverness Burgh 16) Selkirk County
Ross & Cromarty County ; 113 | Wigtown County 5 59
Clackmannan County 106 | 3 Bute County 16 Zetland County
Fife County 95) Zetland County 49
Caithness County 15Dunfermline 77) 97 Moray & Nairn County
Kirkcaldy 
S tirling  County
120)
90)
Orkney County 
Berwick County
y 47
41
Angus County 
Arbroath
12)
21) 14 j Berwick County
Falkirk 110) 95 ?; Roxburgh County 14 Peebles County
S tirlin g  Burgh
Dumfries County 
Dumfries Burgh
100)
72)
127) 88
Banff County 
Aberdeen County
vii
40
38
Ayr County 
Ayr Burgh 
Kilmarnock .
12)
23)
14)
14
Wigtown County 
Kincardine County
Kincardine County i? 36 Kirkcudbright County 13
Argyll County 83 Roxburgh 34 S tirlin g  County 
Falkirk
12)
19) 13
S tir lin g  Burgh 1°)
SCOTLAND
.
SCOTLAND
|
126
Deaths
9)
19)
9)
15)
12
12
12
12
11)
12) 12 
19)
11
11
10
9
9
9
8
7
7
7
7
6
6
4
20
\
APPENDIX 3
RESPIRATORY TUBSRCULCS IS
Areas in which the highest proportion of Scottish n otifications  
and deaths occurred during; the quinquennium 1952-56. 
with population and rates per 100.000
Population (a ll  ages) 
(195*0
Mean Annual 
Confirmed N otifications 
(1952-56)
Number Per Cent Rate Per Cent
Mean Annual Deaths 
(1952-56)
Rate Per Cent
Glasgow City 1 1,083,417 21.1 190 31.9 35 37.1
Lanark. County 
Airdrie Burgh* 
Coatbridge Burgh* 
Hamilton Burgh* 
Motherwell/Wishaw Burgh* 
Rutherglen Burgh*
8 , 18 
17 
16
19
13
315,470 
31,769 
49,627 
40,734 
69,401 
24,414
6.2
0.6
1.0
0.8
1.4
0.5
10.5
139
116
119
112
173
169
140
6.8
0.6
0.9
0.7
1.9
0.6
11.5
22
17
23
33
22
30
23
6.8
0.5
1.1
1.3
1.5
0.7
11.9
Edinburgh City* 11 469,297 9.2 152 11.0 18 8.0
Renfrew County 
Greenock Burgh* 
Paisley Burgh*
. Port Glasgow Burgh
14 
12
15 
7
134,083
77,533
94,530
22,657
2.6
1.5
1.9
0 .4
6.4
114
207
125
217
146
2.4
2.5  
1.3 
0.8
7.5
19
34
31
39
27
2.5
2.6 
2.9  
0.9
8.9
Fife County* 
Dunfermline Burgh 
Kirkcaldy Burgh*
217,428
45,052
50,520
4.2
0.9
1.0
6.1
95
77
120
97
3.2
0.5
0.9
4.6
11
12
19
| 12
f
2.2
0.5
1.0
4.7
Dundee City* 22 176,784 3.5 143 4.1 18 3.0
Ayr County 
Ayr Burgh 
Kilmarnock Burgh
240,512
42,920
42,931
4.7
0.8
0.8
6.3
70
86
70
72
2.6
0.6
0.5
3.7
12
23
14
14
2.8
1.0
0.6
4.4
Aberdeen City 10 135,725
 £.
1.9 I
0.5 I
0 .9  !
3.6 114 3.3 12 2.2
Dunbarton County 
Dumbarton Burgh* 
Clydebank Burgh*
20
21
95,573
24,946
47,306
3.3
98
195
104
114
1.5
0.8
0.8
3.1
13
30
24
21
1.6
0.7
1.1
3.4
Stirling County 
Falkirk Burgh* 
S tir lin g  Burgh
125,142
37,216
26,836
2.4
0.7
0.5
•I 3.6
90
110
100
95
I 1.7I 0.6 
I o.4
2.7
12
19
10
13
3 1.5
i 0.7 
I 0.5
2.5
West Lothian County 
Midlothian County
TOTAL
SURVEY AREAS*
90,375 1.8 154' 2 .2 12
103,741
3,966,439
3 ,225,212
2.3 120 1.9
77
63
142
154
23
77 25
1.1
0.8
87
77
SCOTLAND 5,123,336 100 126 100 20 100
x Areas Included In the 1953"56 survey prograrrme (in whole or part) 
& Includes Perth Burgh and adjusted for Fife County
1-22. Survey numbers of areas included in 1957“53 programme
APPENDIX 4
TWO YEAR MASS RADIOGRAPHY CAMPAIGN 
Areas Included in the 1957-58 Programme 
Population, morbidity and m ortality ra tes , survey dates and allocation  of X-ray unit time
Survey Area
Adult 
Population " 
1951 Census
Mean annual rates 
per 100.000 ( a l l  ages) 1952-56
Deaths Confirmed
notifica tion s
Survey Dates
Allocation of X-ray units and time
Weeks Units
Unit Weeks
Number Per 10,000 
adults
Examinations 
required per 
unit week
1957 Surveys
1. Glasgow City
2. Perth Burgh
3 . West Lothian County 
4* Ayr Burgh
5 . Kilmarnock Burgh
6. F ife County (Part)
7 . Port Glasgow
8. Lanark County (Part)
9. Midlothian County 
10# Aberdeen City
TOTAL
819,420 
31,382  
64,465 
32,842 
32,010 
48,648* 
14,704 
111,700 
73,440 
140,297
1,363,908
35
19
12
23
14
114
39
226
8
12
190
95 
154 
86 
70 
9 5 6  
217 
1396 
120 
114
11 Mch -  13 
29 Apl -  11 
29 Apl -  25 
20 May -  15 
20 May -  15
27 May -  29 
17 Jne -  29
2 Sep -  5 
2 Sep -  5
28 Oct -  30
Apl
May
May
June
June
June
June
Oct
Oct
Nov
11 Mch -  30 Nov
5
2
4
4
4
5 
2 
5 
5 
5
41
36.4
4
4 
2 
2 
2 
3
5 
3 
7
182
8
16
8
8
10
6
25
15
35
313
2.22
2.55
2.48 
2.44 
2 .50 
2.06 
4.08 
2,24 
2.04
2.49
2.29
2,251
1,961
2,015
2,053
2,001
2.433
1,225
2,234
2,448
2,004
2,187
1958, Surveys |
I
11. Edinburgh City I 365,136
12. Greenock Burgh |  55,940
13. Rutherglen Burgh I 18,752
14. Renfrew County I 101,519
15. Paisley Burgh f 70,444
16. Coatbridge Burgh I 33,506
17* Airdrie Burgh f 21,909
18. Lanark County (Part) I 119,215
19. Motherwell/Rishaw Burgh I 50,074
20. Dunbarton County |  72,347
21. Dumbarton Burgh |  17,343
22. Dundee City I 134,447
ifTOTAL I 1,061,132
18
34
30
19
.31
23
17 
226 
22
18 
30 
18
152
207
169
114
125
119
116
1394
173
98
195
143
3 Mch
14 Apl 
28 Apl 
12 May 
12 May 
16 Jne 
16 Jne
1 Sep
15 Sep 
6 Oct
20 Oct 
10 Nov
29 Mch 
10 May 
10 May 
14 Jne 
14 Jne 
5 Jly 
5 Jly  
4 Oct 
4 Oct 
1 Nov 
1 NOV 
6 Dec
3 Mch -  6 Dec
4
4
5 
2 
5 
3 
3
2/3
3
4 
2 
4
44
27
4 
2
5 
3
3 
2
6/4
4 
4 
2 
8
108
16
4
25
15 
9 
6
24
12
16 
4
32
271
3.03
2.86
2.13 
2.46
2.13 
2.69 
2.74 
2,01 
2.40  
2.20 
2.31 
2.38
2.55
1,690
1,748
2,344
2,030
2,348
1,861
1,826
2,484
2,086
2,276
2,168
2,101
1,958
TOTAL 1957-58 2,430,040 25 154 85 584 2.40 2,081
x  Estimate by Medical Officer of Health 
6 Carried out In two parts
6 Rates for whole county area - f f -  Miniature film examinations required to X-ray 50 per
cent of adults resident in the Survey areas. Recalls 
(5 per cent) to be examined within this allocation .
APPENDIX 5
Two-year Mass Radiography Campaign 
Administrative Arrangements
DEPARTMENT OF HEALTH FOR SCOTLAND
Policy and Finance
Planning of the national programme
Co-ordination of services
Deployment of mass radiography teams
S taff serv ice conditions
Records and s t a t is t ic s
Servicing of equipment
Deployment of national hospital resources
Technical standards
Printing and stationery
CAMPAIGN TECHNICAL ADVISORY COMMITTEE
REGIONAL HOSPITAL BOARDS
Implementation of loca l survey programmes
Accommodation and welfare of s ta ff
S taff reinforcements (technical and c le r ic a l)
Records
Supplies
Local transport
Disposal of patients
SURVEY TECHNICAL CCM1ITTEES
SCOTTISH INFORMATION OFFICE 
National pub licity
Preparation and supply of advertising material 
Booklets for voluntary workers 
Banners 
Posters
Advice and assistance to lo ca l authorities
LOCAL HEALTH AUTHORITIES
Selection and adaptation of Unit S ites  
Publicity (Publicity Committees)
Letters to householders Films x
Household canvasIng Public meetings
L eaflets Speakers *
Posters and banners Press conferences
Window displays & stickers Prizes
X-ray badges Publication of Unit programmes
Organisation of Voluntary workers
(Ward committees, B ritish  Red Cross Society,
Women*s Voluntary Services, Church Organisations,
Youth Organisations, Individual volunteers.)
for home v is it in g  and duties as X-ray Unit h ostesses.
x  Films, speakers and some publicity material supplied by the Scottish Council for Health Education. 
Ait film  m aterial rented from the National Association for the Prevention of Tuberculosis and 
some of the posters purchased from th is source.
APPENDIX 6
MASS RADIOGRAPHY CARD 
(not to sca le)
Front
f ■
In it ia l V is it  j 
_ „ . /  M.R. Number
03te I Survey No.
Surname Nr. Code
Mrs.
Miss
Survey Croup
Christian Nameis) Area Code
Address Age
History Code
Doctor's Name ........................ ..
Address ..............................................
History
Report on Snail Film Further X-ray 
required
Significant
Abnormality
L.F. Other NO Significant 
Abnormality
Card Completed 
Date /  /59
Back
Recall Date of Birth If History Recorded -  Name and Address ( If different]
Date / /
Occupation Code
Industry. School, e tc . Code
Contact Method Code
Report on Large Film M.R. Diagnosis Code
Result Disposal Code
Final
Result
(Chest
Clinic)
Diagnosis Code
Disposal Code
Defaulter Code
1?0.
TWO YEAR MASS RADIOGRAPHY CAMPAIGN
DIAGNOSIS CCDES
Code Diagnosis
Congenital abnormalities of the Sony Thorax and Soft Tissues:-  
depressed sternum wedge vertebrae
spina b ifida
Acquired abnormalities of the Bony Thorax and Soft T issu es:-  
fractures tuberculosis
malformations due to Polio  Paget's disease
osteo-chondrltis actinomycos is
Tumours of the Bony Thorax (primary and secondary): -  
osteo-chondromata sarcomata
chondromata r e tic u lo s is
fibromata
Congenital malformations of the lungs:-
lobar malformations hamartomas
accessory lobes haemanglomas
ectop ic segments arterio-venous aneurysms
Bacterial and virus lung in fectlo n s:-  
lung abscess and pneumonitis
(exclude in fections secondary to malignancy aspiration and 
chemical pneumonias)
7
8
9
10
11
12
13
15
Other in fections of the lungs: 
hydatid disease  
syp h ilis
Bronchiectasis
Honeycomb lung
Bnphysema:-
hyper trophic 
obstructive
fungus infection  
histoplasmosis
bullous
in te r s t it ia l
Pulmonary fib rosis  -  non-tuberculous 
asthma 
bronchitis
p ost-in fective  fib rosis secondary to pneumonitis, suppurative and 
chemical pneumonias ( o i l ,  achalasia , fumes, etc*)
Pneumoconiosis
Spontaneous pneumothorax
Benign tumours of the lungs and medlastinum;-
pulmonary fibrcraas substernal thyroid
endotheliomas mediastinal cysts
neurofibromas
Carcinoma or other malignant disease of the lung and mediastinum 
Metastases in the lung and mediastinum
Code Diagnosis
16 | Enlarged mediastinal and bronchial glands -  non-tuberculous:-
reticu loses  
j glandular fever
I other causes
t
17 i Sarcoidosis and collagenous d isea ses:-
| glandular and pulmonary
18 | Pleural thickening or ca lc ifica tio n  -  non-tuberculous:-
sequelae of empyema 
haemothorax, etc*
19 | Abnormalities of the diaphragm and oesophagus -  congenital and acquired:*
hernia oesophageal strictures
| cardiospasm diverticula) * '
20 i Congenital abnormalities of heart and v esse ls :-
abnonnal venous drainage right-sided aorta
dextrocardia
i
21 i Acquired abnormallties of heart and v e s se ls ; -
j aneurysms
j haemoslderosis
22 j Miscellaneous: -
empyema 
F*B* in lung
25 i Pneumoconiosis with tuberculosis
24 j Pulmonary tuberculosis. Active
(
25 I Pulmonary tuberculosis* Of doubtful a c t iv ity  but requiring observation
26 j Tuberculous pleural effusion without demonstrable pulmonary lesion
27 | Tuberculosis -  inactive and healed -  primary
\
28 j Tuberculosis -  inactive and healed -  post primary
29 | Mo abnormality detected )
j ) Chest C lin ic diagnosis only
30 ! Net y et diagnosed )
APPENDIX 8
TWO YEAR MASS RADIOGRAPHY1 CAMPAIGN 
SCOTLAND 1957-53 
Numbers Examined and Response In each Survey
TOTAL EXAMINATIONS RESIDENTS EXAMINED
Survey Area
A ll ages
Per
Unit/week
Adults A ll ages
Non-residents 
Examined 
a l l  ages
Per cent of a l l Per cent of all?
i | Number examinations Number | examinations \ No.
1957 Surveys
I
I
l
J I Ii
| i |
1. Glasgow City 1 714,915 \ 3,923 I 622,349
i
j 37.1 j 641,815 ! 89.8 | 73,100
2 . Perth Burgh 1 28,358 5 3,545 I 21,536 I 75.9 I 22,301 78.6 j 6,0573 . West Lothian County 1 37,341 ? 2,334 I 33,970 91.0 i 55,484 | 95.0 1,857
4 . Ayr Burgh I 30,556 \ 3,820 f 21,204 ! 69*4 I 21,641 S 70.8 8,915
5 . Kilmarnock Burgh 1 ' 31,790 \ 3,974 1 22,688 71.0 I 25,212 ! 73.0 3,5786 . F ife  County (Part) I 27,096 \ 2,710 f 26,037 97.0 | 26,851 i 99.2 2457 . Port Glasgow Burgh I 12,815 i 2,136 1 10,788 I 84.2 i 11,379 I 88.8 1,436
8 . Lanark County (Part) 48,390 ? 1,936 I 45,742 i 94.5 | 47,759 I 98.7 631
9. Midlothian County 29,540 ( 1,969 27,163 ! 92.0 \ 28,750 | 97.3 790
10. Aberdeen City 125,598 i 3,589 1 106,430 ! 34.7 | 110,601 i 88.1 14,997
Per cent resident adult 
population examined
1951 Census 1957 Estimate
75.95 77.62
68.63 70.38
52,69 i 51.27
64.56 I 63.61
70.88 ] 67.59
i 53.52 0
73.37 \ 67.87
- 40.95 0
36.99 35.34
75.86 i 75.13
TOTAL 1,086,399 i 3,471 937,907 86.3 969,793 39.3 116,606 68.51 69.01
1958 Surveys
Edinburgh City  
Greenock Burgh 
Rutherglen Burgh 
Renfrew County 
Paisley Burgh 
Coatbridge Burgh 
Airdrie Burgh 
Lanark County (Part) 
Motherwell/Wlshaw Burgh 
Dunbarton County 
Dumbarton Burgh 
Dundee City
295,037 
48,093 
14,673 
10*,062 
48,655 
24,058 
15,038 
59,761 
37,675 
38,658 
13,691 
118,468
2,732
3,006
3,668
1,762
3,244
2,673
2,506
2,490
3,139
2,416
3,423
3,702
276,749 
43,978 
11,784 
40,901 
44,244 
21,848
14.048 
56,841 
34,158
36.049 
12,777
108,673
93.3
91.4
80.3  
92.8 
90.9 
90.8
93.4 
95.1
90.7
93.3
93.3
91.7
280,663
46,086
12,593
45,062
46,347
22,756
14,763
,59,180
35,615
37,571
13,253
112,350
95.1
95.8
85.8
97.7 
95.3 
94.6
98.2 
99.0 
94.5 
97.2
96.8
94.8
14,374
2,007
2,080
1,000
2,308
1,302
275
581
2,060
1,087
438
6,118
77.79
78.62
62.84
40.29
62.81
65.20
64.11
68.22
49*48
73.67
80.83
76.99  
78.31 
63.30 
39.80 
61.76 
60.29 
59.67 
47.69 0 
65.16 
49.77 
68,59 
80.85
TOTAL 757,869 I 2,797 702,050 92.6 724,237 95.6 33,630 66.16 65.89
TOTAL 1957-58 1,844,268 j 3,158 1,639,957 38.9 I 1,694,030 91.9 150,236 67.49 67.63
0 Based on population estimate by Medical O fficer of Health
TWO YEAR MASS RADIOGRAPHY CAMPAIGN 
SCOTLAND 1957-58 
Numbers Examined in Age and Sex Groups In each Survey 1957-53
APPENDIX 9
NUMBER OF RESIDENTS EXAMINED Total i
MALES FEMALES r BOTH SEXES
Examined -  
Residents and
| -14 ; i5 - ; 25- ! 35- \ 45- I 60+ { Adults -14 15- I ’ 25- ! 35-
T  ------
? 45- l 6o+ Adul ts All Ages j Adults Non-Residents
1957 Surveys 
1. Glasgow City [ 9,816 ; 58,716 ? 58,953 ; 55,329 l 71,700 37,059 | 231,875 9,650 70,354
I
\ j 
i 64,431 : 66,257 f 88,065 ! 50,690 ; 340,474 ; 641,815
Ii
! 622,349 714,915
2. Perth Burgh 404  ^ 1,714 / 1,933 i 2,014 ! 2,553 ; 1,300 ; 9,524 361 2,163 | 2,316 2,415 I 3,181 i 1,921 12,012 22,301 I 21,536 28,358 1
3* West Lothian County [ 748 i 3,411 ? 3,360 I 3,367 i 3,976 ! 1,570 f. 15,634! 766 4,285 I 4,044 ! 3,955 - 4,334 \ 1,659 18,286 35,484 33,970 37,341 j
4* Ayr Burgh ! 186 > 1,799 J 1,837 i 1,909 i 2,503 ! 1,248 9,297 251 3,473 \ 2,269 j 2,509 3,123 ; 1,716 • 11,907 21,641 j 21,204j 30,556 j
5* Kilmarnock Burgh i 248 i 2,006 2,216 J 2,155 1 2,615 ! 1,230 10,2241 276 2,590 ! 2,493 ; 2,576 I 3,192 ! 1,606 12,464 23,212 22,688 31,790 |
6 . F ife County (Part) I 346 ' 2,633 ; 2,054 ) 2,299 ; 3,113 1,600 i 11,765 468 2,561 i 2,461 2,826 | 4,058 [ 2,366 14,272 26,851 i 26,037 27,096 |
7 . Port Glasgow Burgh 272 1,255 1,100 i 1,037 I 1,106 ; 592 i 5,091 319 1,424 - 1,289 1,199 ! 1,156 626 5,697 11,379 I 10,738 12,815 |
8* Lanark County (Part) 1,071 4,574 4,204 ! 4,394 : 5,415 ( 2,797 : 21,404 946 5,069 5,148 f 5,410 5,812 ! 2,865 24,338 47,759 j 45,742 43,390 |
9* Midlothian County 824 : 2,679 2,844 I 2,938 3,001 i 1,233 ! 12,700 763 3,067 1 3,474 | 3,366 3,260 : 1,292 14,463 28,750 ( 27,163 29,540 1
10* Aberdeen City 2,056 i 9,676 9,408 I 9,268 ; 12,600 ; 6,441 ; 47,399 2,115 11,708 10,939 j 10,929 ; 16,105 i 9,330 59,031 | 110,601 | 106,430 125,598 |
TOTAL 15,971• 88,513 } 87,909 ; 84,710 '108,587 j 55,070 j 424,963i
15,915 106,199 98,864 : 101,242 1132,291
]
; 74,071 512,944 ( 969,793
|j 1' ' ......
i 937,907
;
1,086,399
1958 Surveys 
11# Edinburgh City
j
; 2,138 22,963 22,985 I 23,264 ! 34,052
T------ ‘ '"j-----  ---H
j 20,922 ! 124,294 1,726 26,221
!............... "!' i
■
24,397 ! 27,076 I 42,740 ! 31,906
j
152,455 I 280,663
:
. 276,749 295,037
12. Greenock Burgh 1,045 4,677 4,153 : 3,996 i 5,082 ! 2,913 • 20,821 1,063 5,165 4,308 i 4,570 i 5,621 ; 3,490 23,157 I 46,086 43.978 48,093
13* Rutherglen Burgh 436 942 891 918 ; 1,319 \ 783 ! 4,353 373 1,216 1,179 ; 1,348 r 1.957 ; 1,230 6,931 3 12,593 1 11,784 14,673
14* Renfrew County 1,118 3,493 3,330 ! 3,575 ! 4,453 | 2,544 ! 17,452 1,043 4,307 4,559 i 4,966 6,116 ■ 3,484 ; 23,449 | 43,062 ' 40,901 44,062
15* Paisley Burgh 1,046 4,365 3,890 : 3,704 4,808 I 2,563 | 19,330 1,075 5,236 4,483 : 4,901 6,462 i 3,829 24,914 I 46,347 44,244 48,655
16. Coatbridge Burgh 453 2,630 2,249 i 1,883 ; 2,378 i 1,347 : 10,487 455 2,743 2,473 i 2,275 2,559 i 1,311 11,361 I 22,756 21,848 24,058
17. Airdrie Burgh 381 1,479 1,193 1,205 ! 1,509 I 826 i 6,213 334 1,928 1,539 | 1,593 1,851 923 7,835 | 14,763 14,048 15,038
18. Lanark County (Part) 1,178 5,342 5,056 5,206 6,276 3,527 I 25,408 1,161 6,071 6,682 I 6,691 : 7,709 i 4,277 31,433 1 59,180 56,841 59,761
19* Motherwell/Wlshaw Burgh 780 3,395 3,253 3,027 I 3,878 2,289 : 15,846 677 3,846 3,695 i 3,640 ! 4,662 ! 2,465 18,312 I 35,615 34,158 37,675
20. Dunbarton County 723 3,217 2,809 3,133 j 4,070 2,214 i 15,459 794 3,351 3,747 ; 4,304 5,434 i 3,210 20,590 1 37,571 36,049 38,658
21. Dumbarton Burgh 272 1,268 1,215 1,213 ; 1,352 713 ! 5,761 204 1,534 1,406 j 1,433 • 1,646 ; 997 7,016 I 13,253 12,777 13,691
22. Dundee City 1,888 9,963 9,361 9,356 : 12,639 7,125 j 48,955 1,789 11,236 10,512 ) 10,694 15,883 ! 11,382 59,718 J 112,350 108,673 118,468
TOTAL 11,513 63,734 60,935 60,480 ! 81,816 47,766 | 314,879 10,676
j. -------
73,354 68,980 j 73,491 102,640 | 68,504 3 8 7 ,1 7 1 ! 724,239
;
702,050 757,869
TOTAL 1957-58 27,484 152,247 148,844 145,190
:
190,403
i
102,836 | 739,842 26,591 179,553 167,844 |
i
174,733 234,931
!
142,575 
----- - -----
900,115 I1,694,032 1,639,957 1,844,268
Age "not stated" In S01 cases -  a l l  of which are included in the to ta ls
APPENDIX 10
TWO YEAR MASS RADIOGRAPHY CAMPAIGN
SCOTLAND 1 9 5 7 -5 8
Residents Examined as a per cent of the 1951 Census Population In Age and Sex Groups
PER CENT RESIDENTS EXAMINED
MALES iI FEMALES I BOTH SEXES
; -14 15- 25-
!
35- I 45- 60+
1
i Adults
1is
1
-14
5 J
! 15- ;
<!
25- f 35- 45- | 60* [ Adults I  A ll Ages If Adults
1,
1957 SURVEYS 
Glasgow C ity
!
! 7 .2 \ 73.2 76.5 71.9  : 73.3 60.6 ! 73.8
1
1
I 7 .2
V
3 31.6
i)
78.4 ; 79.9 83.1 63.7
t------------
I
\I
[ 77.8 I 58.90
■ft—..
if
i
! 75.95
2 . P erth  Burgh ! 8.8 ; 70.4 71.2 ' 68.4 72.8 51.1 67.3 3.0 • 75.0 76,7 | 76.2 75.3 I 48.9 \ 69.7 I S5 *08 1 68.633 . West Lothian County 6.1 I 56.0 50.2 : 51.2 54.0 31.2 : 49.4 I 6.5 63.7 59.9 I 62.3 : 58.3 ? 30.6 | 55.9 I 40.05 1 52.69
4 . Ayr Burgh 3.8 ■ 67.2 66.4 63.6 : 68.5 43.0 I 63.0 I 5 .4 72.7 75.3 i 67.0 70.7 ! 44.9 I 64.6 I 50.07 ] 64.56
5 . Kilmarnock Burgh 4.9 ; 73.3 74.6 ’ 63.9 72.8 51.0 63.9 1 5.5 t  82.4 76.9 f 76.2 75.3 i 50.2 I 72.7 1 55.11 1 70.88. 
! 53.526 . Fife County (P art) 1 - - - - - - 1 - - - - -
I
I
7 . P ort Glasgow Burgh 7.7 \ 33.2 70.3 i 73.3 : 74.4 53.3 72.8 1 9.4 ; 81.4 75.6 ) 80.5 73.7 i 52.2 | 73.9 i 52.64 i 73.578.
9,
Lanark County (P art) 
Midlothian County
!
i  6.3 ! 37.1 36.5 \ 40.2 37.6 20.6 1 35.0
I
6.1
- i
i' 43.4 45.2 J 47.0 39.2
\
) 18.7 ;  38.9 I 29.05
|
I 36.99
10, Aberdeen C ity ; 9.6
i
I 81.1
V
77.8 : 74.1 | 32.3 62.4 1 76.3 |
10.1 :i 77.9 79.9 : 75.9 84.2 | 58.7 I 75.5 1 60.53 ! 75.86s
11.
19.58 SURVEYS 
Edinburgh C ity
1
4 .2 i 78.3 74.7
■ j 
j 71.0 ! 34.3 71.8 ! 76.6
j
3.4
■
; 77.4 72.0 1 72.0 84.0
i
I 71.3 75.2 I 60.13
}
i 75.79
12. Greenock Burgh 10.2 88.2 75.8 ! 75.9 I 84.4 64.3 ' 73.4 1 10.6 84.3 75.7 ? 84.6 83.7 63.7 78.8 1 60.41 1 78.62
13. Rutherglen Burgh 16.1 ; 65.9 55.3 ! 52.4 ! 63.3 47.6 ; 57.1 I 13.7 67.1 67.3 j 69.4 75.4 57.0 67.6 1 52.66 ) 62,34
14. Renfrew County 6.9 ; 43.4 39.5 ! 33.3 : 37.1 31.2 i 37.3 1 6.3 ■ 45.6 47.5 j 47.0 43.9 30.1 42.3 1 32.37 i 40.29 ;
15. Paisley  Burgh 8 .9 : 69.9 60.5 ; 55.6 : 62.3 49.1 59.9 I 9.2 i 75.1 64.0 i 66.8 68.9 51.4 65.3 1 49.46 j 62.81
16. Coatbridge Burgh 6.3 : 78.3 65.6 | 60.7 | 65.6 50.3 ; 64.3 i 6.6 ; 70.3 66.3 ] 69.3 66.5 51.5 65.6 I  47.86 I 65.20
17. A irdrie Burgh 8.9 72.4 55.1 56.6 62.4 49.6 : 59.6 1 3.1 77.9 64.5 ! 73.9 68 .2 52.4 68.2 I 48.70 |  64.11
18. Lanark County (P art) x 5 .2 44.4 41.3 S 44.2 I 45.7 35.3 42.7 I 5.1 ■S 44.7 49.4 1 53.9 48.6 34-2 46.4 1 34.04 ] 44.64
19. Motherwell/Wishaw Burgh 8.5 76.4 66.9 | 62.7 | 67.2 56.6 66.1 I 7.6 1 75*4 70.4 \ 71.3 76.8 55.4 70.1 j  52.26 | 68.21
20. Dunbarton County 6.3 50.3 40.3 ! 44.1 49.6 37.9 44.8 I 6.5 : 56.2 53.5 ! 53.6 57.4 39.2 53.7 39.17 49.49
21. Dumbarton Burgh 8 .4 81.0 72.1 I 72.9 i 71.5 52.5 70.6 j 6.5 85.8 73.2 ! 36.0 77.7 59.2 76.4 55.92 73.67 j
22. Dundee C ity 8.6 37.1 i 83.1 ; 8o.o j 
___ J
88.6 71.4 ; 32.6 | 8.5 82 .7 80.7 [ 78.9 35.5
69.2 79.4 63.35 j 80.83
...i....... . . . . . . . . . . .
x 1957/58 surveys combined. Response rates based on population of whole county, 
6 Based on population estimate by Medical Officer of Health,
APPENDIX 11
TWO YEAR MASS RADIOGRAPHY CAMPAIGN
SCOTLAND 1957-58
Yield of New and Previously Known Cases of Respiratory Tuberculosis in individual Survey Areas 
Numbers and rates per 1000 Examined
Yield of Respiratory Tuberculosis among Residents
New Cases
Previously Known 
Significant CasesActive Observation Significant Confirmed 
bacterlolog1ca llySurvey Area
Per cent 
Active
Per cent of 
sig n ifica n t  
yield
1957 SURVEYS
1. Glasgow City 12,369 i 3.69
|
$ 4,142 6.45 | 6,511 I 10.14 36.4 1 523 0.81 1,087 1.69 ) 14.3
2 . Perth Burgh 1 25 5 1.12 i 134 6.01 [ 159 i 7.13 J 15.7 I 5 0.22 14 0.63 j 8.1
3 . West Lothian County 1 56 f 1-53 1 159 4.48 \ 215 * 6.06 ; 26.0 17 0.48 4 0.11 I 1.8
4 . Ayr Burgh 32 t 1.48 i 17 0.79 j 49 ! 2.26 6545 I 16 ' 0.74 f NA -
5 . Kilmarnock Burgh 33 J 1.42
i'i
47 2.02 | 80 I 3.45 | 41.3 23 0.99 j NA
~ I -
6 . F ife  County (Part) | 7 ; 0.26 35 1*30 | 42 I 1.56 S 16.7 3 0.11 I 7 0*26 14.37 . Port Glasgow Burgh 17 ! 1.49 | 113 10.37 I 135 I 11.86 12.6 I 5 0.44 50 4.39 27.0
8. Lanark County (Part) ! 76 i 1.59 iii 115 2.41 ! 191 j 4.00 39.8 I 22 0.46 75 1.57 28.2
9. Midlothian County ! 37 i 1.29 1 126 ; 4.38 163 i 5.67 22.7 1 18 0.63 31 1.08 16.010. Aberdeen City I 162 ( 1.46 ) 364 3.29 I 526 I 4.76 30.8 | 72 0.65 33 0.30 5 .9
TOTAL I2,81l(
I -
; 2.90 j 5.257 ! 5*42 8,071
--------------- 1
1
8.32
i
34.9 j  70k \ 0.73 1,301*
-------------
1.34 i *16.4
11.
1958 SURVEYS 
Edinburgh City
I
I 473 i 1.69 1,325 ; 4.72
I
1,798
:
6.41 26.3 194 f 0.69 72
.
0.26 3 .9
12. Greenock Burgh S 76 1.65 Ii 88 ! 1.91 164 3.56 46.3 I 12 i 0.26 8 0.17 4 .7
13. Rutherglen Burgh I 23 1.83 34 f 2.70 t 57 4.53 40.4 5 i 0.40 18 1.43 24.0
14. Renfrew County | 64 1.49 i 96 t 2.23 I 160 3.72 40.0 11 i 0.26 51 1.18 24.2
15. Paisley Burgh j 74 1.60 I 41 j 0.88 I 115 2.48 64.3 *  s 0.52 18 0.39 13.516. Coatbridge Burgh i 27 1.19 52 I 2.29 n 79 3.47 34.2 12 I 0.53 91 4.00 56.9
17. Airdrie Burgh | 16 1.08 i 2 ! 0.14 18 1.22 88.9 7  t 0.47 5 0.34 21.7
18. Lanark County (Part) i 84 1.42 1 86 ! 1 *45 k 170 2.87 49 .4 25 I 0.42 48 0.81 22.0
19. Motherwell/Wishaw Burgh I 48 1.35 ) 26 ; 0.73 74 3.08 64.9 15 ) 0.42 7 0.20 8.6
20. Dunbarton County 58 1.54 55 ; 1.46 113 3.01 51.3 16 i 0.43 6 0.16 5 .0
21. Dumbarton Burgh I 17 1.28 5 ; 0.38 f 22 1.66 77.3 6 ! 0.16 4 0.30 15.422. Dundee City
| 259
2.31 j 200 j 1.78 | 459 4.09 56.4 90 |I \
0.68 70 0.62 13,2
TOTAL
!
j 1.219 : i.68 2,010 ; 2.78 iI 3,229 4.46 37.8 427 j 0.59 398 0.55 11.0
TOTAL 1957*58 4,033 ; 2.38 j 7,267 \ 4.29
ii
f
1 11,300 6.67 35.7 | 1 , 1 3 1  1 0.67 1,699* 1.03* 15.2*
x Excluding Ayr and Kilmarnock
APPEND IX 12
TWO YEAR MASS RADIOGRAPHY CAMPAIGN
SCOTLAND 1957-58
Persons Found Suffering from Active Respiratory Tuberculosis 
Numbers and Rates per 1QOO Examined In Age and Sex Groups
Residents and Non-Residents
1957 SURVEYS
£tlew Cases Gnlj/
BOTH SEXES -  ALL AGESMALE RESIDENTS FEMALE RESIDENTS
Survey Area
^  1 Residents fAges 1 |
Grand
Total
j- A ll 
y Ages
Non-
Residents45- 60+
196
2.63
1621. Glasgow City 473 260 J 1,337
3.76
2 . Perth Burgh No.
Rate 1.17 ; 2.59  ^ 1.49 I 2.35 2.31 0.951.30 f 0.33 1.121.91
3 . West Lothian County I Ho. \ 1 ; 5 ; 5 \ 5 \ 5
I Rate i 1.34 [ 1.47 1.49 1.49 | 1.26 ■: 3.27 ; 2.23 1.77
4 . Ayr Burgh
2.69 1.831.15I Rate 2.00 2.02 1.32
5 . Kilmarnock Burgh
1.631.10\ 0.77 2.01 1.55
6* F ife County (Part) f  No
0.71
7 . Port Glasgow Burgh f No
2.50 | 0.870.30Rate v
Lanark County 
(Part) 0.52 j 1.40 I 1.38 1.591.112.37 1.552.11
9. Midlothian County No.
Rate 1.290.791.63 { 0.36 I 0.391.35
162
1.46
10. Aberdeen City No.
Rate 1.07
196 I 76 1,132
1.48 j 1.03 j 2.24
26013 j 347 
0.82 i 3.27
300 | 1,632 
5.45 \ 3.70
TOTAL 1957 SURVEYS No.
Rate 1.57
x Excluding non-residents. i  Excludes non-residents in four surveys. Age not stated in one case (Glasgow).
APPENDIX 13
TWO YEAR MASS RADIOGRAPHY CAMPAIGN
SCOTLAND 1957-58
Persons Found Suffering from Active Respiratory Tuberculosis 
Numbers and Rates per 1000 Examined in Age and Sex Groups
Residents and Non-Residents
1958 SUHfEYS 
iptevi Cases Onl^/
FEMALE RESIDENTSMALE RESIDENTS BOTH SEXES -  ALL AGES
Surrey Area Non- ; Grand 
| Residents ■ Total
Residents t
Ages
16511* Edinburgh City 90 ) 308 
4.30 ( 2.440.83 1.74 I 2.41 13 .02 0.97Rate |
12. Greenock Burgh
1.652.71 1.39 0.44 i 1.42 1.28 0.50Rate
13* Rutherglen Burgh
0.961.83! 3.05 ;10.22 ! 3.05IRate i
14. Renfrew County No.
Rate 1.00
15. Paisley Burgh |N0. |
IRate ! 1.621.60
12 
i 1.02
16. Coatbridge Burgh |No.
IRate : 2.92 i 0.81 5 0.44 ; 0.39 1.19
I7* Airdrie Burgh |No. 
IRate i 1.06
18. Lanark County 
(Part)
N o .
iRate
2019. Motherwell/Wishaw |No 
Burgh 1.550.97IRate ?
20. Dunbarton County |No
21• Dumbarton Burgh |N0. ;
Rate (
22. Dundee City N O .
Rate
TOTAL 1958 SURVEYS jNo 1,262
1.67
1,219
1.68 1.28Rate
TOTAL 1957-58 322 | 372 j 399 761 504 I 2,384No.
Rate
& Excludes non-residents in four 1957 Surveys
APPENDIX 14
TWO YEAR MASS RADIOGRAPHY CAMPAIGN
SCOTLAND 1957-58
Persons Presenting Radiological Evidence of Respiratory Tuberculosis of Doubtful A ctiv ity  Requiring Observation
Numbers and Rates per 1000 Examined in Age and Sex Groups 
Residents and Non-Residents 
1957 SURVEYS
/New Cases Oni^/
male: residents I FEMALE RESIDENTS BOTH SEXES
Survey Area I
i -14>
j !
S 15- { 25-
f
! 3 5 ~
J  ' "" 
 ^ 45-
I\
i 60+
I
j All 
[Ages
I !
-14 } 15-
?
25-
■
J 35-
|■j
| 45-
!(
; 6o*
I "" ‘I 
I A ll 
| Ages ]
j Residents Ij Non- j 
\ Resldentsf
Grand
Total
1. Glasgow City NO.
Rate
•/
10 
| 1.02
i 161 ' 
; 2.74 i
334
5.67
? 413 
7.46
5 910 
;12.69
! 530 
? 14.30
2,358 
f 8.08
1 12 : 234 
1.24 J 3.30
446 
! 6.92
i 447 
I 6.75
I 459
* 5.21
r ..... .
185
3.65
y
\ 1,784 ! 
! 5 .10 I
4,142
6*45
r . . . . . . . . . . !
I 346 ! 
I 4.73 /
4,488
6*28
2 . Perth Burgh No.
Rate
?
;; 2 
I 1.17 i
7
3.62
18
5 3.94
21
5 8.23
i i s
{ 13.35
66 
v 6.65
i 1 6
; 2.77 i 2.77
16 
: 6.91
I 15 
! 6.21
| 23 
! 7.23
1
7
3.64
68
* 5.50
134
6.01
j !i
< — L
134*
3 . West Lothian 
County
No.
Rate |
j 5 I 
1 1.47 i
11
3.27
19 
j 5.64
40
10.06
31
i 19.75
; 106 
| 6.45
-  1 6 
-  1.40
12 
{ 2.97
i ---------
i  11 
] 2.78
iI 12 
! 2*77
12 
i 7.23 i1 2.78
! 159 
4.48
"  t
! -  j 159*
4 . Ayr Burgh No.
Rate
- j ^  ) 21.09
2
1.05
4
: 1.60
I 2 
5 1.60
is
10 
i 1.05
-  i 2
0.38
5 2 
I 0.87
I 3
5 0.96
7
; 0*58
17
; 0.79
J I
\ 10 E
i 1.12
27
0.88
5 . Kilmarnock, Burgh No.
Rate
- \ 2 j
; 1.00 f
6
2.71
7
1 3.25
7
2.68
4
\ 3.25
26 
; 2J48
-  I 2
-  0.77
7
2.81
I 6
! 2.33 I 2|  0.63
4
2.49
! 21 
I 1.65
47
2.02
18 I 
| 2.10 J
65 
2.04 '
6 . F ife County 
(Part)
No.
Rate
- -  ; 2
9.74
: 4 
1*74
7
S 2.25
i 3
! 1.88
} 16 
j 1.32
“ I 5
-  I1 1.17
4
1.63
I 6
j 2.12
I 4 
j 0.99
2
: o.85
19
I 1*29
35
1.30
-  Il > 35 * 1
7 . Port Glasgow Burgh NO.
Rate
1
3.68
7 ; 
5.58 j
12
10.91
18
17.35
24
21.70
9
I 15.20
71
i 13.24 :
-  ! 6 
-  1 4.21
12
9.31
?
] 14 
| 11.68
I 9 
j 7.79
6
9.58
I 47 
j 7.81
118
10.37
1 I 
18 \ 
12.53 |
136
10.61
8 . Lanark County 
( P a r t )
No.
Rate
2
1.87
11 : 
2.40  ;
13
3.09
15
I 3.41
I 25 
4.62
s
! 9 
\ 3.22
! 75 
! 3.34 |
i-  I 2
-  I 0.39
13
2.53
‘ 16 
| 2.96
! 8 
j 1.38
1
0.35
i
l 40 
I 1.58
115
2.41
i _ i
-  f
115*
9. Midlothian County No.
Rate
- 5 ! 
1.87 j
6
2.11
15
| 5.11
24
i 8.00
|
i 31
j 25.14
r .  . •- • S
! 81 I
I 5.99
!
-  j 2
-  ! 0.65
6
1.73
1 14 
\ 4.16
| 14 
4.29
9
6.97
*
! 45
J 2.96
126
4.38
-  ! 
-  !
126*
10. Aberdeen City No.
Rate
1
0.49
|
7
0.72  ;
22
2.34
38 
: 4.10
75
i 5.95
47
i 7.30
190 
; 3.84
- I  ,0
-  | 0.85
31
2.33
34 
; 3.11
63 
3-91 i
36
3.86
! m
j 2#83
364
3.29
34
2.27
398
3*17
TOTAL 1957 SURVEYS No.
Rate
14
0.89
200 | 
2.26 j
415
4.72
549 
j 6.48
1,137 
s 10.47
684 
| 12.42
i
! 2,999 
6.80
!
13 ] 271
0.83 ; 2.55 i
549
5.55
! 565 
i 5.58
i
I 597 
j 4.51
262
3.54
I 2,258
I 4.27
5,257
5.42
626^
___ L
5,683
5.30
m Excluding non-residents. 6 Excludes non-residents in fiv e  surveys. Age not s ta te d  In one case (Glasgow)
APPENDIX 15
TWO YEAR MASS RADIOGRAPHY CAMPAIGN
SCOTLAND 1957-58
Persons Presenting Radiological Evidence of Respiratory Tuberculosis of Doubtful A ctivity Requiring Observation
Numbers and Rates per 1000 Examined in Age and Sex Groups 
Residents and Non-Residents 
1958 SURVEYS
/New Cases Onl^/
MALE RESIDENTS FEMALE RESIDENTS BOTH SEXES -  ALL AGES
Survey Area
A11 - nAges I
A ll i| Residents
j f ig g J  7 - ............
Non-
Residents
Grand
Total
60+
26 75 109 I 165 | 150 ? 505
0,99 I 5.07 I 4*05 I 5.86  [ k .Q 7  t 3>28
2681. Edinburgh City 820No.
IRate 1.18
2 . Greenock Burgh
iRate
15. Rutherglen Burgh ]No
2.70
U. Renfrew County
iRate
15. Paisley Burgh No.
Rate 0.88
16.  Coatbridge Burgh |No
0.09 i 2.85 ;1 2.0U I 0.39 jiRate ;
17. Airdrie Burgh
[Rate
18. Lanark County 
(Part)
No. ; 1 5 11
Rate i 0.85 ) 0.56 2.18
19. Motherwell/Wishaw 
i Burch ___
Io.
0.78 j 0.27 I 0.55 I 0 jSk 1 0.81 ? 0.580.29 I 0.92 0.33 0.52 3.49 0.90
20. Dunbarton County
21. Dumbarton Burgh
i. 0*32
22. Dundee City (No.
IRate
200115
TOTAL 1958 SURVEYS fNo 2,085
2.752.17
TOTAL 1957-58 
SURVEYS
No 7.267
j y g5J&  [ 0.61 i 1.83 I h.09
I  Excludes non-residents In fiv e  1957 Surveys
TOO YEAR MASS RADIOGRAPHY CAMPAIGN
SCOTLAND 1 9 5 7 -5 8
Respiratory Tuberculosis -  Survey yields compared w lthnatiflcatloiia . death and 
reg istration  rates and tuberculin;, response In the Survey areas
APPENDIX 16
Survey Areas
Tuberculosis Survey TIeld 1957-58
(New Cases among residents) 
Rates per 1000 examined
Active Observation Significant
Notifications  
per 1000 
population 
1952-56
Deaths 
per 1000 
population 
1952-56
Registered
Cases
per 1000 
population
- J g f c f l L
Tuberculla 
positive school 
children^ 
1954-56 
Per Cent
1. Glasgow City ?
1
3.69 ? 6.45 |
i £
10.14 | 1.90
s
2 . Perth Burgh | 1.12
i
| 6.01 \ 7.13 I 0.95
f
3 . West Lothian County j
a
1.58 | 4.48 j 6.06 i 1*54
4 . Ayr Burgh j 1.48 I 0.79 !1 h
2.26 I 0.36
I
5 . Kilmarnock Burgh j 1.42 I I | 2 .02
I i
3.45 [ 0.70
6 . F ife  County j 0.26 ! * \ 1*30 | 1.56 j 0.95^
7 . Port Glasgow Burgh j 1.49 j 10.37 ! 11.36 [ 2.17
8 . Lanark County* 1.59 j 2.41 | 4.00
I
[ 1.39
9 . Midlothian County f 1.29
CO 5.67 [ 1.20
10. Aberdeen c i t y  | 1.46 i 3.29 [ 4.76 I 1.14
11. Edinburgh City I
i
1.69
\ \ 
I 4 .72 ■ | 6*41. 1.52
12. Greenock Burgh 'j
i 1.65 j 1*91 3.56 2.0?
13. Rutherglen Burgh ; 1.83 j 2.70 J 4.53 1.69
14. Renfrew County \!? 1.49 i 2.23 3 .72 1.14
15. P aisley  Burgh j 1.60 | 0.88 2.48 1.25
16. Coatbridge Burgh 1.19 2.29 3.47 1.19
17. Airdrie Burgh \ 1.08 0.14 \ 1.22 1.16
18. Lanark County* \ 1.42 1*45 ; 2.87 1.39^
19. Motherwell/Wishaw Burgh \ 1.35 0.73 j 3.08 1.73
20. Dunbarton County \
I 1.54 1.46 I 3.01 0.98
21. Dunbarton Burgh j 1.28 0.38 j 1.66 0.95
22. Dundee City | 2.31 1.78 | 4.09 1.48
0.11
0«39
12.74
13.28
9.83 
6.94 
6.00
6.83 
13-51 
10.85 
8.44 
9.72
28
18
22
18
12
42
53
10.42
17.00
15.69
8.26
9.98
10.82
7.65
10.85
11.44
8.46
9.05
13.19
21 
37
29
52 (19551
53 
28
32 
24 
21
35
x C<m®)Osite rates for Lanark County (1957“53) -  1.50 (active) 1*88 (observation) and 3.38 (s ig n ifica n t). 
dWhole county. £ 13 years of age.
TOO YEAR MASS RADIOGRAPHY CAMPAIGN
APPENDIX 17
SCOTLAND 1957-58
Degree of association (r) between various Indices of tuberculosis prevalence and the 
y ie ld  of active and sign ifican t cases from the Mass X-ray Surveys
” !.... ......................
\ Infection  
| Level
f Death 
\ Rate
If
1 Registration  
j Rate
|
I
N otification
Rate
i Significant 
Survey Yield
Number of Surveys j 13 1 20 | 20
K
I 20 20
Standard Error 0.243 0*229
[
0.229
i
1
1 0.229
■
0.229
Tuberculosis Active [ + 0.373 f ♦ 0.371 ♦ 0,335 I ♦ 0.453 ♦ 0.494
Survey \: - - I- ■ -
Yield Significant j -  0.046 j ♦ 0.295 ♦ 0.412 ♦ 0.568
N otification  Rate
.1
j ♦ 0.269
y
j + 0.586 ♦ 0.769 !
Registration Rate
1
| + 0.260
[
♦ 0.537
Death Rate j ♦ 0.002 \\
Percentage of School children (13 years) reacting to the tu b e r c u lin  skin te s t  (mean 1954-56).
Number of persons registered as suffering from, or under supervision for, respiratory tuberculosis (1954“ 
56) per 1000 population.
Average annual death rate from respiratory tuberculosis (1952r56).
Average annual rate of confirmed notifications of respiratory tuberculosis (1952-56).
Number of Cases of active tuberculosis from Survey areas per 1000 residents examined*
Number of Cases of active tuberculosis and patients requiring observation per 1000 residents examined 
In the Survey areas*St '
Infection Level : 
Registration rate:
f  Death Rate :
PI N otification  Rate:
|y,
Active Yield :
|  S ignificant Yield:
APPENDIX 18
TOD YEAR MASS RADIOGRAPHY CAMPAIGN
SCOTLAND 1 9 5 7 -5 3
ATTENDANCES. RECALLS AND DISPOSAL OP PATIENTS
Residents and non-residents 
Numbers and rates per 1QOO examined
Referred to General 
Practitioners
| Tuberculosis cases 
I Admitted to Hospital
RECALLS FOR 
LARGE FILM
Referred to 
Chest Physicians
Nuaber NumberNumber Rate RateRate Number Rate
1*49747,806714,915 9.91. Glasgow City
23,358 0.92 . Perth Burgh 915 310 10.9
3 . West Lothian County 0.91,510 12.5
0.650,556 3264 . Ayr Burgh 6.5199
1.223.63 . Kilmarnock Burgh 
6 . F ife County_____
909
0.210.0
7 . Port Glasgow Burgh
8 . Lanark County
20021 .0
904 0.918.7
0.74659 . Midlothian County 15.737.0
763 6.11,693 0.510. Aberdeen City 13.537.3
1.1C40.5 1,20117.3TOTAL 1957
0.92597 .3295,03711. Edinburgh City
6.766612. Greenock Burgh 35.6 13.8 1.51,713 321
6.4 1.2526 19713. Rutherglen Burgh
0.89.214. Renfrew Cotin ty 1,679 81138.1
23616.21,822 37.4 77315. Paisley Burgh
2.016.  Coatbridge Burgh 16.7 172
9.615,038 655 10817. Airdrie Burgh 7 .2
741 1.059,761 760i 13. Lanark County 12.7
0.9312 5.719. Motherwell/Wishaw Burgh
20. Dunbarton County 6.6 1.241.71,613 18.7721
1.016.1220
1.464636.7 15.6 5.522. Dundee City
8095,455 1.1757,869 36.9 13.3TOTAL 1958 7 .2
TWO YEAR MASS RADIOGRAPHY CAMPAIGN
SCOTLAIO 1957*58
Active tubercu losis survey y ie ld  compared with the average annual 
number of confirmed n o tif ic a tio n s  of re sp ira to ry  tuberculosis during 1952-56
!
- ■ i
Survey
Period
weeks
1 I
" ..... ............... ..............;
Survey yield
(residents)
Average annual notifications
(1952-56) I
! Period required to produce 
n otifica tion s equivalent 
i to survey yield^
: (weeks)
‘i
Number I
'■j *
Per cent, of 
innual n otification s Number
| Number expected i 
| during survey period^ |
11957 Surveys I j I 1 !;
1. Glasgow City I 5
I
2,369
|
■ 115 j 2,058 ! 198 i 60
2. Perth Burgh I 2 1 25 i 64 j 39 ! 2 33
3 . West Lothian County 1 4 56 I 40 , ! 140 11 21
4. Ayr Burgh I 4 i 32 y 86 37 ! 3 45
5. Kilmarnock Burgh 1 4 33 t 110 30 I 2 57
6 . Fife County (Part)  ^ | - 1 (7) fA I
7 . Port Glasgow Burgh I 2 17 35 49 I 2 i 18
8 . Lanark County (Part) * | 5 | (76) 1
t
9. Midlothian County | 5 I 37 % 30 125 I 12 S 16
10. Aberdeen City | 5
’
162 I
\I
76 212 I 20
! :
40
1958 Surveys i
i
■I
V
s
I IS.. ;
11. Edinburgh City 4
i
■i 473
%
I 66 712 | 55 |! 35
12. Greenock Burgh j 4 ; 76 1 48 160 12 j 25
13. Rutherglen Burgh ] 2 23 1 56 41 2 j 29
14. Renfrew County : 5 64 1 42 153 15 22
15. Paisley Burgh 5 74 I 63 118 11 33
16. Coatbridge Burgh 3 27
\fci 46 59 3 24
17. Airdrie Burgh 3 16 43 37 I 2 22
18. Lanark County (Part)* 5 160 | 36 439 | 84 19
19. Motherwell/Wishaw Burgh 3 48
1
40 120 7 21
20. Dunbarton County 4 58 62 94 7 32
21. Dumbarton Burgh 2 17 35 49 r  2 18
22. Dundee City 4 259
, i
99 262 i 20
1
1 ......................-  ■
51
x Both Lanark County surveys aggregated under survey 18. 
i  Only part of area surveyed In 1957*
A At mean 1952-56 rates of n o tifica tio n .
APPENDIX 2 0
TWO YEAR MASS RADIOGRAPHY CAMPAIGN
SCOTLAND 1 9 5 7 -5 8
Srnyey Yield of Active R espiratory Tuberculosis in the Four S c o ttish  C ities  
Compared w ith the Average Annual Confirmed N otifica tions 1954-56
Rate per 1000
Rate 
per 1000
Rate 
per 1000 
examined
1 Rate 
per 1000
Rate 
per 1000 
population
Rate 
per 1000 
examined
Rate 
per 1000 
population
Rate 
per 1000 
population
Rate
No* ) per 1000 
j examinedpopulation i examined
Males
AGE
GROUPS
All Ages
GLASGOW ABERDEEN EDINBURGH DUNDEE
Average annual 
confIrmed 
n o tif ic a tio n s  
1954-56
Active survey 
y ie ld  
1957
(5 weeks)
Average annual 
confIrmed 
n o tif ic a tio n s  
1954-56
Active survey 
y ield  
1957 
(5 weeks)
Average annual 
conf irmed 
n o tif ic a tio n s  
1954-56
Active survey 
y ie ld  
1953 
(4 weeks)
Average annual 
conf irmed 
n o tific a tio n s  
1954-56
Active survey 
y ield  
1958 
(4 weeks)
0.54 | 22 2.24 13 i 0.61 I 1 0.493.53 j 201 3.42 j 21 | 1.76 6 0.62
2.30 I 208 3.53 | 20 I 1.65 16 : 1.70
1.95 I 213 3.94 ] 16 ! 1.23 I 21 ! 2.27
2.70 I ] ■15 i 1.34 t I- 5 CO 6.67 ] -  ! - 30 ! 2.33
2.92 ! j 19 | 2.56 51 "
17
;
- I 260t 7.02 "* i - [ 2.64
1.51 ii \ 9 I 1.28 I -
1044 2.01 1337 4.76 113 1.35 91 1.34 376 1.76
103
90
13
9
308 2.44 131
1.34
1.32
39 I 3.09
43
1.61 152
6.04
2.99
Females
-14 34 ! 0.63 10 ! 1.04
t
10 ) 0.43
15- 333 ! 4.41 265 ! 4*02 22 I 1*46
25- 203 2.53 242 ? 3.76 31 1 2.26
35- 93 ! 1.13 215 ■i 3.24 11 1 0.76
45-54 47 ; 0.63 “ 5 0.37
45-59 -  : - 162 ! 1.34 |
55-64 26 0.46 - ■ 3 | 0.29
60* -  ; - 67
CMT~ 2
654- 17
i
0.32 — - 3 j 0.27
All Ages 863 ! 1.51 981 : 2.80 85 j 
........ .. 1
0.857
I 1
f 19
I ^t 13
I 19 
I 5
I “
- h — ...
I 71
0.47 1 44  !; 0.38
1.62 I 108 3.19
1.23 'k
1
69 I 2.04
1.19 46 ; 1.22
- a 21 0.59
1.13 1 5 . -
- 9 ? 0.31
0.54 1 . -
- 9 I 0.27
1.16 306 1.21
37
35
45
30
18
165
1.41
1.43
1.66
0.70
0.56
1.07
20 0.95 f 1 ! 0.56
43 3.16 ; 19 1.69
29 2.23 l 19 1 1.81
9 0.66 f 27 ? 2.52
9 0.69 1; II 30 f 1.39
5 0.48 i I
] - X  11 ! 0.97
** 0.35 5
&
119 1.24 107 1.74
APPENDIX 21
TWO YEAR MASS RADIOGRAPHY CAMPAIGN
SCOTLAND 1 9 5 7 -5 8
Actual and expected respiratory tuberculosis not i n  cations (confirmed) 
In the C ities and the Burgh and County aggregates
" ' | ....... J " .......... .
Number of respiratory tuberculosis notifica tion s
--------------g
Survey areas ■
Estimated annual 
rate of f a l l  , 
during 1951-56
] 1951-3
i
j 1952-4 IJ 1953-5 S •! 1954-6 ! 1956!,L
!
\ 1957
a i1 £
j 1958 j
|
1959
; (Per Cent) i - ................. i i1} J i
Is I
i I
Actual I 2257
|f ■
! 2135
1
1 2111 I 1906 ! 1732 3771 f 1225 ■ I
GLASGOW ! 5.44 \ I(
Expected { } 2134
>
| 2013 \ 1908
f
| 1304 1706
I I 1613 jS i
1525
Actual i 229
t
1 226 i 215 I 197 | 190
!
306
1' ----
\ 99 |
ABERDEEN 4.35 ■j\ & * i 1Expected I 213
1 ■
i 207
1
197 j 187 178
i
j 169 ! 161
I Actual
■
716 S 773
...  f " - 111 -  ■
( 745
T---- “
( 680
!
f 603 418
--- ------------------- r . ----------
I 694 !
1 EDINBURGH 10.39* r- f i I 1
I Expected f | 621 ( 556 498 I 446 | 400
Actual ! 296 • 278 I 272
'' r ......  ......... ...f
i 258 ! 219 235
\ ! 
! 426 !
DUNDEE 4.46 X ( j *Expected ) 283I I 270S
i 258i | 246 235 I 225 215
Actual
:
962
I
j 839
.... t  "" — "
j 733 I 635
1....... . 1
j
i 552 588
— ----- I
! 632
BURGHS i 12.93 : t ? i 1 |
Expected j 338 ! 730 636 1 554 483 j 421 367
COUNTIES
Actual 1096 j 1015
..... i" .......... ........
j 960
“T" •" '
J 882 1 833 964
!
i 692
6.93 { \ J I
Expected j 1019 i 943 882 f 820 763 | 7,0 660
Actual 5557 ! 5316
— t —
! 5036 I 4548
■j" . ........ ....... ™
1 4129 6282 | 3768
SURVEY AREAS 6.43 Ii i 1 ! I
Expected
....
| 5156 1 4853 4542
X
| 4247 3971 ! 3713s 3472
NON SURVEY 
AREAS
Actual
Expected
8.67
1799 |
j 1643
1
j 1524
j 1501
j 1370
I
| 1371
| ' ' ,J • ...
1296
| 1252
1229
1143
j  1092
s
| 101)4 953
£ Average annual reduction over the trlennia around 1952, 1953, 1954 and 1955
x Expected n otifications calculated over the period 1952-57 owing to Irregularities In earlier  data. 
i  Fife County included with Non-Survey areas since only part covered.
TWO YEAR MASS RADIOGRAPHY CAMPAIGN
SCOTLAND 1 9 5 7 -5 3
Abnormalities discovered during 22 Chest X-ray Surveys 1957-53 
Residents, non-residents and previously known cases
1 9 5 7 I 1958
I |
I 207 j 0.27
I 353 I 0,2*7
|  I
|  2,2*08 j 3.18| ' l
I 1,055 I 1.39
k |I I
|  287 0,33
| 283 0.37
■|  , 35 0.05
| 655 0,86
| 614 j 0,81
2,517 j 3.32
I ]
1 3,764 } 4.97
I -
I 5,973 j 7 .64
Ir 270 0,36I
I 74 0.10
I
j 296 0.39
I
(1) Hass Radiography serv ice rad io lo g ica l diagnosis (except fo r  code numbers 23"26 where f in a l
diagnosis was a v a ila b le ) .
(2) “Final* diagnosis -  a f te r  th ree  months only among cases of pulmonary disease re fe rred  to
chest c l in ic s ,
(3) No s ig n if ic a n t abnormality detected  a t  c lin ic a l  consu lta tion .
1-3 i Abnormalities of bony Thorax
3
1 140 | 0.13
5-6 I Lung Infectionsj
■i
i 784 I 0,72(
7-10 | Bronchiectasis 
|  Honeycomb lung 
i Qnphysema 
|  F ibrosis
'j
Iy
f
!
;}
2,548
3
•CM
11
i
j Pneumoconiosis |I
!
§
1,474 I 1.36t
13 f Tumours -  benign 321
0.O
14-15
1
| Tumours -  malignant
■5 ■
l
463 |
17 I Sarcoid
3 I
61 | 0,06
i
13
f
1 P leu ra l thickening
i
t Abnormalities of Oesophagus and diaphragm
| 645 | 0.59
19 ■1
s
464
i
1 0.43
4
20-21
!
\ Cardiac abnorm alities 1 1,821 1 1.67
23-26 | Tuberculosis -  s ig n if ic a n t
1s
I 10,171 j 9.36
27-23 \ Tuberculosis -  healedf
1I 5,467 j 5.03|
4 , 12,
jj Other conditions 633
1
1 0.58
16, 22
29
30
Not yet diagnosed 
No s ig n if ic a n t abnormality (3)
122 0.11
---------------------i----------------------------------------------
|
Code No, I Disease Group
TWO-YEAR MASS RADIOGRAPHY CAMPAIGN
SCOTLAND 1 9 5 7 -5 8
Response and tuberculosis y ie ld  among ad u lts, standardised for age and sex In the survey areas
APPENDIX 25
Rates per 1000 persons
Response rates
Yield of new cases of tuberculosis (Adults)
Active
, ■' | Observation£
Crude Standardised
*
Crude
%
\ Standardised
I
% Cruder< . . . Standardised
Glasgow City 75.95 75.95 5.76 5.76
|  , ... 
1 
|
| 6.62 6.62
Perth Burgh 68.65 69.35 1.16 , I 1.16 1 6.18 6.02
West Lothian County 52.69 52.47 1.61 j 1.51 i 4.68 5.03
Ayr Burgh 64.56 65.13 1.51 j 1.52 | 0.80 0.80
Kilmarnock Burgh 70.88 70.97 1.45 { 1.44 I 2.07 2.06
F ife County (Part) - 0.27 ! 0^ 8 ! 1.54 1.35
Port Glasgow Burgh 75.57 72.73 1.58 1.56 | 10.85 11.08
Lanark County (Part) - _ 1.60 1.58 2.47 2.39
Midlothian County 56.99 57.12 1.36 1.52 4.64 5 .12
Aberdeen City 75.86 76.10 : 1.50 i  1.5 t \  3.41j 3*37
Edinburgh City 77.79 76.18 1.71 1.69 j  4.79 4.50
Greenock Burgh 78.62 78.75 1.71 1.68 I  1.96 1.94
Rutherglen Burgh 62.84 63.05 1.95 \ 2.11 I 2.80 2.83
Renfrew County ifl.29 40.71 1.52 1.52 I 2.55 2.34
Paisley Burgh 62.81 62.98 1.67 1.70 f 0.93 0.94
Coatbridge Burgh 65.20 64.84 1.24 1.20 I  2.38 2.15
Airdrie Burgh 64.11 63.92 1.14 I 1.14 I 0.14 0.14
Lanark County (Part) 44.42 44.64 1.48 1.48 1.50 1.50
Motherwell/Wishaw Burgh 68.22 68.26 1.58 j 1.55 0.76 0.74
Dunbarton County 49.48 49.44 1.58 1.63 I  1.53 1.51
Dumbarton Burgh 75.67 73.88 1.25 1.35 0.39 0.39
Dundee City 80.83 81.15 2.37 i 2.38 I 1.83
|
1.76
